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,QWURGXFWLRQ�

This paper is produced as a subproject in the overall SMEPOL project. SMEPOL 
is the acronym of the collaborative activity under EU’s TSER program aimed at 
studying best practice innovation policies vis-a-vis small and medium sized en-
terprises (SMEs) in Europe. The wider aim of this project is to examine to what 
extent current policies in selected member states reflect recent lessons from re-
search on policies towards this group, and inform policy makers about ways in 
which policies and initiatives can be improved. 
 

The consortium conducts the project according to a division of labor implying a 
number of studies of key policies in each member state. This paper represents 
one such study, an analysis of the TEFT-program in Norway, a program aiming 
at stimulating the transfer of technology from R&D institutions to SMEs. It will 
serve as one of several studies preparing the ground for the national report from 
the Norwegian scene. 
 
The paper is presented in a draft version to the SMEPOL consortium meeting in 
Italy in October 1998, and has received valuable comments from collegues in the 
STEP-group: Arne Isaksen, Bjørn Terje Asheim and Thor Egil Braadland. Of the 
persons interviewed, Mons Grøvlen, the program manager, has also given valu-
able comments to the first draft. Any flaws and inconsistencies are, however, 
attributable only to myself.  
 

                                                
1 The following individuals have been interviewed in the course of producing this 

study: 

Mons Grøvlen, Program manager of TEFT 

Ulf Syversen, Research Manager in Østfold Research Foundation 

Jan Robert Danielsen, Østfold industrial offensive 

Leif Haugen, Østfold Business Consultancy 

Per Erik Fossby, Østfold County administration 

Alf Holmlie, SENTEK, Eastern Agder 

Sigvald Grøsfjeld, TEFT attache for the Agder counties, 1994-1997 

Kjell Rangnes, TEFT attache for the Agder counties, 1997-. 
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This paper, along with the rest being contributed as national evalution studies in 

SMEPOL, is conducted according to a set of common guidelines that have been de-

veloped in the early stages of the project. The guidelines are formulated so as to en-

sure a minimum level of comparability between the individual studies, and to ensure 

a smooth production of the final report through an intermediary phase of national re-

ports. These guidelines reflect the theoretical basis of the SMEPOL project, as this is 

also covered in working papers (see e.g. Nauwelaars et al 1998, Asheim and Isaksen 

1998). Thus, the theoretical basis of this study is available, but for the sake of com-

pleteness, and to allow an analytical discussion in this paper, a short overview is gi-

ven, highlighting the most essential themes and findings relevant for this study. In 

this review, some themes that are relevant for the analysis of TEFT, but not necessar-

ily explicated in the papers mentioned, are also discussed. 

 

,QQRYDWLRQ�WKHRU\�IRU�SROLF\�

Innovation policy finds itself increasingly at the centre of policies for en-

hancing economic development in general and SMEs in particular. Inno-

vation is seen as the focal policy area in times of major restructuring of 

the world wide economy, globalisation being the process that gives rise to 

reexaminations of the appropriateness of various policies and instru-

ments. The globalized economy ”leaks”, a fact which represents major 

problems for nation states and traditional macro economic policies. The 

processes of prioritization and policy formulation need to meet such chal-

lenges. Innovation policy has received increased attention since it aims at 

improving endogenous capabilities while restricting the propensity of 

leakage so typical of other forms of economic policy (in particular Keyn-

sian ones). 

 

However, innovation it self, or rather how we understand this process, 

has undergone significant changes during the past 10-15 years, a fact 

that lies at the heart of the SMEPOL project. This revised understanding 

gives rise to changing policies, but the understanding, formulated as 
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various innovation theories, is not uniform, nor does it represent easy 

transformations to policy.  

 

The new understanding has one key platform, the denial of the linear 

model as the one and only proper model representing innovation proc-

esses in the economy. Rather, innovation should be seen as recursive or 

circular, linking different activities and resources in complex processes to 

generate outcomes that are themselves input to further innovation proc-

esses. Dosi gives the following definition: 

 

 ”In an essential sense, innovation concerns the search for, and the discovery, 

experimentation, development, imitation, and adoption of new products, new 

production processes and new organisational set-ups” (Dosi 1988:22). 

 

Dosi underlines two facets of innovation; uncertainty and cumulative-

ness. The circular or multilink nature of the innovation processes tells us 

that innovation can hardly be planned, but is victim of unpredictability 

and multiple causation. Further, innovation takes place within certain 

modes of asking questions, i.e. of learning, leading to innovation proc-

esses being formed into trajectories of cumulating knowledge. Innovation 

is increasingly seen as a social process, based on interactions between dif-

ferent persons, institutions and firms. Hence, innovation takes place 

within a systemic mode, even within systems of innovation which are es-

sentially institutional set-ups characterstic for given territories. However, 

the systemic orientation towards innovation is not per se territorial, as 

can be derived from one important contribution to the recent understand-

ing of innovation processes, the Maastricht Memorandum, in which the 

systemic model is summarized as follows (Soete and Arundel 1993): 

 

1. multidirectional links at the the same point in time between the 

stages of technical changes; 



4 67(3�:RUNLQJ�3DSHU��$���������
 

 

2. cumulative processes over time can lead to lock-in and feed-back 

effects; 

3. technical change is dependent on knowledge and the assimilation 

of information through learning; 

4. the details of the development path and diffusion process for each 

innovation are unique; 

5. technical change is an interdependent and systemic process.  

 

Any territorial implication is not explicit, but may be linked to all the 

above points via the concept of  ”proximity”. A key question in this paper, 

is therefore whether the systemic or evolutionary approach to innovation 

implies a proximity variable. Or in other words, whether ”proper” innova-

tion policy towards SMEs needs to rest on some notion of a regional sys-

tem in which proximity facilitates interaction and learning vital for inno-

vation outcomes. Before returning to this issue, a further examination of 

the important changes that have taken place during the last couple of 

decades may cast further light on the issue. Lundvall and Barras refer to 

these changes in identifying four trends: 

 

a) Acceleration: The rate of technical change has sped up dramati-

cally. Product life cycles are significantly shorter. 

b) Interfirm collaboration and industrial networks: Sources of innova-

tion are multiple, making firms more dependant on inputs which 

they cannot master inhouse.  

c) Functional integration and networking inside firms: This refers to 

a lesser degree of compartmentalization and more intrafirm net-

working within essentially medium sized and larger firms.  

d) Collaboration with knowledge production centres: The advance-

ment of science becomes ever more important to the innovation 

process, implying also an increasing degree of specialization in the 

knowledge production, and firms will often have to rely on more 

than one such centre (Lundvall and Barras 1997:24). 
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Such trends point to the importance of proximity, which has implications 

for a regional systemic outlook on innovation policy. But on the other 

hand, globalization points to the need of linking up to the international 

sources and nodes of knowledge production and learning. In the global 

village, proximity may be achieved ”virtually” through contractual rela-

tions between partners in some common system of complementary inter-

ests. Even SMEs may need to transcend their regional setting and link up 

internationally through developing new relations or surfing on old ones.  

 

Even though territorial systems are important, the translation of national 

systems of innovation into regional ones is not free of problems. This op-

eration implies a strenghtening of geographical proximity not necessesar-

ily inherent in the general evolutionary or systemic approach. The insti-

tutional linkages gain another quality, which has been thoroughly dis-

cussed by Storper (1992, 1995), with the wider political-economic context 

as a key variable. Untraded interdependencies have a significant eco-

nomic value, similar to the idea of contractual relations. Regionally ori-

ented innovation policies need to provide an often unrecognized public 

good: that of capacities for collective action. 

 

Policies to support SMEs are often implicitly linked to the regional level, 

suggesting that SME-specific policy is regional policy. This link also exist 

in the rationale for the SMEPOL project. A key component of regional in-

novation policies is the support system or better, the infrastructure aimed 

at providing support and services to the client system. The reference to 

the regional level is usually done without much qualifying criteria. What 

is exactly a region in these terms? And how should a region be understood 

in the contexts of the nation states? It is not clear whether the regional 

level in this case should be understood as the county level, the meso level 

in Norway which is administratively and politically organized to produce 

collective action. And added to this is the question of infrastructure: How 
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much infrastructure should be available regionally to support capabilities 

and development, and how much should be restricted to the national 

level? And if the national level to some extent organizes into a regional-

ized system, how should this be assessed relative to the notion of a re-

gional infrastructure linked to the regional level of interactions, policy 

making and interfirm relationships? As we shall show in this paper, these 

questions are not easy to dissolve. However, we need to keep this link at 

arms’ length, allowing for an understanding of appropriate SME-policy 

buildt on the evolutionary and systemic approach, but without implying 

the regional dimension. It is necessary to distinguish between the quali-

ties of single policies or programs and the need to retain a regional di-

mension in the overall policy framework. But we shall return to these is-

sues towards the end of the paper. 

 

This is, however, also linked to the question of the need to pay sufficient 

attention to the demand side, in this case the needs and ”modus oper-

andi” of the firms themselves. Innovation takes place in the form of conti-

nous improvements, but often limited by the weakness to engage in the 

management of external relations. This weakness leads to a propensity to 

avoid a functional search behaviour to exploit solutions and ideas outside 

the firm. Additionally, the lessons of the past, which has demonstrated 

the need to avoid supply side and technology push programs for this cate-

gory of firms (see e.g. Remøe 1989), lead to the need for a firm specific 

stimulation of searching and learning, and raising the technological ca-

pacity of the firm.  

 

In sum, appropriate innovation policies based on the lessons available in 

the 90’s, need to reflect the demand side, the processes of searching and 

learning, and building capacities for technological development and ex-

ploitation of external sources of technology and knowledge. An additional 

dimension is whether the program in question takes into account the 

building of regional capacities for collective action and infrastructure, or 
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whether it rests on other initiatives, through coordination or otherwise, to 

produce the territorial linkages and context in which the SMEs find 

themselves.2 

 

0HWKRGRORJLFDO�LVVXHV�

The key research questions to be explored in this paper, are common to 

all the program specific evaluations in the SMEPOL program, and may 

be summarized as follows: 

 

• To what extent is the program in question externally consistent? Is 

the program consistent with the key elements of recent innovation 

theory as described and discussed above, and is the program focus-

sed on interfirm relationships and how is it linked to a totality of 

programs or policies on a regional level? Is the program regional or 

is it a desentralised national program? 

• To what extent is the program internally consistent? Are the objec-

tives and derived goals and targets consistent? Are the tools and 

methods in the program consistent with the program objective? 

• To what extent is the program efficient? Does the program reach its 

target groups, and is it efficiently or cost effectively implemented? 

• What are the results and impacts of the program? To what extent 

are the objectives, goals and targets achieved, and what are the di-

rect and indirect effects of the program?  

 

To answer these questions, we have relied mostly on available material. 

The TEFT program is well documented, both in its description, and 

through its internal reporting system. TEFT has, as we shall pay more 

attention to below, an integrated system of monitoring research, through 

which data are also available. Thus we have used a great variety of writ-

                                                
2 Further implications for policy from theory are discussed in the section on external 
consistency. 



8 67(3�:RUNLQJ�3DSHU��$���������
 

 

ten material, also on the predecessor of TEFT, the so called DTS-

program.  

 

This use of secondary data has been complemented with interviews with 

key persons involved directly or indirectly in the program. This concerns 

first of all the program manager, but also selected persons in selected re-

gions (counties) with the specific aim to explore the regional dimension of 

this program. A complete list of persons interviewed is found in the an-

nex, and the written reports used as the key data source, are all referred 

to were appropriate. The methodology and data available in addition to 

the interviews allow us to answer the above questions and to conduct the 

analysis according to the SMEPOL guidelines and overall research ques-

tions. 
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TEFT cannot be assessed without its specific history and context. This is 

the case both in general terms with the wider policy framework, as well 

as in its more specific relationship with its predessor, the DTS-

programme. This section will therefore first describe the general policy 

framework at the time of implementing the DTS, and later the TEFT. 

Then a brief description of DTS will be done, including programme de-

scription, results, and the implications and proposals drawn from the 

evaluation of DTS that later formed the TEFT programme.  

 

7KH�SROLF\�FRQWH[W�RI�WKH�¥��ªV�

The sources of policy formulation for industrial and innovation policy are 

found in the 1970’s. As was the case in most, if not all, industrialized 

countries, the continued growth during the past decades came to a halt in 

the mid-70’s. Although a visible problem was related to the OPEC-

induced oil shock, it soon translated into a wider recognition of the need 

for industrial change. These were not problems of fluctuating business 

cycles, but represented deeper structural problems (Mjøset 1986). Tradi-

tional markets for industrial goods became saturated, and new growth 

was envisaged in new technologies and advanced services. By the end of 

the 70’s most industrialized countries acknowledged the need to invest 

more in reseach and development, and a technology based industrial pol-

icy combined with deregulation and a more delibated market approach 

became the widely accepted medicine (Arbo 1993). 

 

Most countries chose their own route in this period, depending on their 

own economic and political context. The Norwegian approach, based in 

increasing degrees of freedom from the emerging oil revenues, was to en-

force a keynesian demand oriented policy in the period of 1974-78. This 

had particular inflationary results, and the competitive position of Nor-
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way deteriorated. The political turnaround came by the end of the decade, 

based on the appearantly reduced effectiveness of keynesian policies in 

small, open economies at that time. A structural policy approach was de-

veloped, giving priority to the competitive sectors of the economy, its 

technological vitalization and increased focus on knowledge based indus-

trial development. By the beginning of the –80’s, a new developmental 

paradigm settled, paving the way for new initiatives in the field of re-

search and technology policy (Arbo 1993:11).  

 

The emerging market approach and policies for deregulating economic 

structures implied that the international conditions for policy develop-

ment converged: The continued integration and liberalization between 

states in the global economy led to increased copying or imitation of poli-

cies between them. And the liberal economic context gave neo-classical 

arguments authority in formulating the policies for a more technology 

based economic development. These are basically elements in a market 

failure approach to policy: 

 

• Appropriation of investments in knowledge and R&D is difficult 

due to externalities, and this leads to incentive problems; 

• Similarly, failures in the capital markets were seen as crucial, 

causing even profitable projects to lack funding; 

• High transaction costs in diffusing technologies and innovations 

imply economic losses; 

• Other countries are increasingly involved in R&D, and this dictates 

to some degree the policy agenda for a small, open economy 

(Streeck 1989, Hervik, Berge and Wicksteed 1992, cited in Arbo 

1993). 

 

Policy areas like industrial policy, regional policy and research policy went through 

significant changes during the –80’s. Like what happended in many countries, in-

creasing trends towards globalisation reduced the effectiveness of keynesian policies, 
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or even policies aimed at selective support for key firms and industries. Industrial 

restructuring as a new objective was coupled with the perceived need to enhance 

firms capabilities in ways that did not ”leak out”. The beginning of the 80’s was the-

refore a period of intense policy planning with several white and green papers produ-

ced from the government, and several programmes, a new approach at that time, 

were initiated, often with a certain experimental bias. The trend in the 80’s in Nor-

way can be summarized in the following points: 

 

a) Both the industrial, regional and research policies develop a 

sharper profile on technology and competence. This goes together 

with an increasing integration of these and other policy areas. The 

visible number of political instruments increases. The institutional 

set-up for regional policies is enhanced. This change towards an 

endogenously oriented policy, albeit still supply-based, goes to-

gether with a process of similar macro-economic policies in Europe 

and worldwide, giving similar frameworks for firms and govern-

ments to develop their strategies. 

b) The period of selective support was over, and instruments were de-

veloped in a neutral way vis-a-vis the various industrial branches. 

Small and medium-sized firms were seen as an important target 

group, since they were perceived as having problems in capturing 

the knowledge and know-how needed to compete. The support be-

came less rule-based and more based on the assessment of project 

quality. A strategic approach was developed, and from the mid-80’s 

a set of action plans was the main tool to enhance key technology 

areas.  

c) Towards the end of the 80’s, a certain critique of the R&D system 

became visible, pointing to the main technological research insti-

tutes’ position in the wider system. These received a great part of 

the funding for industrial research, while to little drizzled down to 

the receiving end, the SME’s. Evaluations of some of the pro-

grammes in the mid-80’s also underlined the need to develop in-
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struments that were based on the real needs and problems of the 

SME’s. Thus, demand-led policies were developed, giving resources 

to the firms and less to the institutes, which implied an increase in 

the relative power of the ”client system” in choosing their partners 

in the R&D system. This demand- or need-oriented policy approach 

was further improved during the 90’s. It is, however, necessary to 

state that the change from a supply to a demand orientation that 

took place around 1990 was a combined effect from evaluations and 

recruitment of people with an industrial background to the key po-

sitions in policy system.  

d) The increased use of programmes throughout the 80’s implied a 

proactive as well as an experimental approach. The long tradition 

of using social sciences in policy formulation and development gen-

erated a platform for policy learning that proved useful for the con-

tinued development of a demand oriented, and later innovation 

system oriented, policy framework. 

e) The approach to increase the competence and technological capac-

ity was developed at the time when programmes and instruments 

became more directed towards enhancing an infrastructure suit-

able for satisfying the firms’ needs. Networking became the princi-

pal mode already in the late 80’s, an approach that was further de-

veloped and enhanced in the 90’s according to the logic of value 

chains and cluster structures, rather than programme initiated 

project groups.   

f) The notion of demand orientation and infrastructure also led to in-

creasing coordination between the various policy instruments, the 

reason being, among others, that the firms themselves needed a 

clearer framework of policy in which to maneuver. 

 

A point to underline here, is the rather early reorientation of policy. The 

80’s became the learning ground in the post-keynesian era, and the dec-

ade paved the way for a number of initiatives that in their premises, ra-
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tionale and orientation were based in an interactive, systems oriented 

mode already around 1990. This happened before the innovation systems 

approach became the new landmark for policy, and the redirection took 

place 3-5 years before most other industrial countries.   

 

7KH�SUHGHVVHFRU��WKH�'76�SURJUDPPH�

A programme for upgrading the technlogical capacity through technology assistance 

was introduced already in 1986. This initiative was reformulated and reimplemented 

through DTS in 1989, a programme to last 5 years. DTS is an acronym for ”dis-

triktsrettet teknologiassistanse”, or regionalized technology assistance. 

 

The basic idea about this programme was the perceived need for firms to 

enhance their technological capacity. SME’s in particular was the target 

group, since these usually have weak internal resources and a low capa-

bility to handle this on their own. The technological modernization of 

SME’s was seen in parallell with the need to direct resources on the sup-

ply  side towards SME’s. The initiative came from the supply side itself. 

SINTEF, Norway’s largest industrial research organisation suggested a 

programme that could enhance the transfer of technology from itself to 

SME’s. Thus, the initiative has to be seen in the light of SINTEF’s strate-

gic behaviour, meeting the criticisms of being too much ”big firm” ori-

ented and of little value for SME’s. One also has to bear in mind the fact 

that the system of semi-private R&D institutions in Norway, like 

SINTEF, receives a relatively low basic funding compared to many other 

nations, and that this leads to a strategic need to generate revenues  also 

through exploiting available public programs or help developing new 

ones. Be it as it may, the idea came at the right time, and given the SME 

approach, the programme was supported by the ministry for local gov-

ernment and labor. This again restricted the programme’s outreach to 

those counties that were eligible for support within the rules of regional 

policy at the time. The programme covered 10 out of 19 counties. Thus, 
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DTS became a rural programme more than a regional one. The ministry 

allocated 75 mill NOK over the 5 year program period. 

 

DTS contained two elements: First of all a system of county based tech-

nology attachees was established. These were senior technologists at 

SINTEF, each responsible for a county. Secondly, a grant for free technol-

ogy assistance (TA) was offered, with the limit of 20 000,- NOK for each 

firm. This equaled 4 man-days in each firm. In the second half of the pro-

gramme this amount was raised to 25 000 NOK, with the intention to 

provide a man-week’s worth of work. The TA was seen as a mechanism 

both for problem detection and solving as well as a way for the firm to 

learn to know the research organization itself. Any further demand from 

the firm, beyond the TA, had to be paid for by its own resources or 

through other means. By the end of the programme, the attaches had vis-

ited 2135 firms and delivered 1011 TA’s. 

 

DTS was both an infrastructural program, through which the attaches 

generated awareness and contact between demand and supply, and a 

marketing programme for SINTEF. One of the tasks allocated to the at-

taches was to create links locally and also help coordinate public initia-

tives vis-a-vis the client system. Thus, DTS, and TEFT even more, was 

seen as a means to coordinate policies. On the other hand, the strict focus 

on SINTEF meant that this research organisation gained advantages in 

the contacts with SME’s to the detriment of other infrastructures like 

technology centres and regional research institutes, and the public budg-

ets of DTS hence had consequences for the competitive structure in the 

research system, bearing in mind that these institutions can be seen as 

commercial organisations. The client firms followed the incentives of 

available funding, giving other research institutions a competitive disad-

vantage. 
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The DTS programme was evaluated in 1990 by a consortium of  Segal, 

Quince, Wicksteed ltd, Møreforskning and Sinova (Segal Quince Wick-

steed 1990). The following description is based on their evaluation and 

Arbo’s analysis (Arbo 1993). 

 

A database that was constructed, revealed  an expected picture, based on 

the 207 projcets listed so far (up until 1990): 

 

• 72% were in 25% or 35% areas eligible for support in the regional 

policy; 

• 61% employed less than 20 people; 

• 62% did not export; 

• 65% were owner-managed; 

• 38% har no qualified engineer. 

 

The projects (i.e. the TA’s) were divided into product development (37%), 

process improvements (36%) and combinations thereof (13%). 14% of the 

projects fell outside this classification. The TA had in 30% of the cases led 

to further innovative activities (which has to measured according to the 

objective of increasing the firms’ capability for technological upgrading). 

29% of the firms considered the TA’s as successful, while 53% considered 

them partly successful. 18% failed. 

 

The conclusions drawn in the evaluation were generally positive, suggest-

ing that the role played by the programme was of value to the firms, and 

that the TA’s of the size of 20 000 NOK were appropriate. The evaluation 

pointed to the need to decrease the share of fully or partly unsuccessful 

projects. However, the evaluation raised concerns on a number of issues: 

 

a) The attachees’s commitment is critical to the success of the pro-

gramme; 
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b) The DTS was at that point in time seen as insufficiently integrated 

with other programmes, leading to a potential for conflicts, in par-

ticular with other organisations locally; 

c) The commitment of local business communities and steering com-

mittees was seen as a matter of concern; 

d) The balance between resources committed from the centres and 

from the local firms should be reconsidered, implying an increased 

financial participation by the firms themselves; 

e) The difficulty in establishing reliable information on economic 

benefits from small individual DTS projects suggested improved 

monitoring of inputs and improved measurement of performance in 

general; 

f) Improved organizational learning within SINTEF itself  was seen 

as essential for a wider diffusion of lessons and experience among 

its staff. 

 

A number a recommendations were made, among them increased empha-

sis on a pre-project stage, financial involvement from the firm in the TA, 

improved relations vis-a-vis local partners, development of a reflective 

monitoring system, and improved marketing of the programme within 

SINTEF. One important issue taken up in the evaluation concerned the 

coverage area of the programme. There had been a growing critique of 

this, suggesting that the programme should expand its coverage beyond 

the areas eligible for particular support (rural areas). Furthermore, there 

was a growing belief that ”development assistance to the more remote ar-

eas will be more effective it it is concentrated on a limited number of 

”growth points”, rather than being available widely i problematic areas. 

 

Thus the evaluation pointed to a number of relevant issues, but skipped a 

few also. The concentration on SINTEF as the sole source of technology 

was not questioned. An analysis of factors explaining the results was not 
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carried out.  This meant that any benchmarking of the results vis-a-vis a 

coherent theory is non-existent. 

 

The programme provided a regionalization in one region of Norway. In 

the Agder-counties the attache initiated close collaboration with the re-

gional research foundation, covering both collaborative visitations to the 

firms as well as linking several TA’s to this research foundation. This was 

referred to as the Agder-model, a version of TEFT that became not 

strictly firm oriented, but also systems oriented. 

 

No summative, independent  evaluation was done at the end of the pro-

gramme, but SINTEF published two main reports, one official summative 

report in 1994, and one summary of lessons to learn, published in 1993 

(Wulff 1994, 1993). Crude statistics herein report that 2135 firms were 

visited throughout the programme period, of which 47 % became DTS-

firms, i.e. completed a TA. 40% of the firms were in manufacturing, 14% 

in wood products, and 10% in food stuffs.  

 

SINTEF’s conclusion was that the programme was highly useful, both for 

the firms and for SINTEF, and provided a mode of activity more compati-

ble with the new techno-economic paradigm of knowledge-based econo-

mies. SINTEF proposed already in 1993 a continuation of the programme 

in ”LAFT”, taking into consideration the need for a country-wide pro-

gramme along the conclusions from the above evaluation. Although a ref-

erence group had monitored the programme, the financial source, the 

ministry for local government and labor, established a programme board 

in 1993 to discuss and plan a possible continuation. This board, after con-

sidering the results of previous evalutions and other sources, agreed upon 

continuation, however with certain key modifications. Similar to LAFT, 

the new programme, called TEFT, became nationwide. And more impor-

tant, it was based in all of the four main technical-industrial research or-

ganizations in Norway, thus demonopolizing the role of SINTEF. TEFT 
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needed to pay atttention to the competitive implications of DTS, which 

had led to some complaints from other key research institutions. This led 

again to a decision to leave out solutions like the emerging Agder-model.  

 

At this point an interesting aspect needs to be emphasized. Although DTS 

was heavily concentrated around SINTEF, an alternative model devel-

oped. In Agder, the southern-most twin-county, a model developed where 

the attache initiated tight collaboration with the regional research foun-

dation in Grimstad. The ”Agder-model” receives the following attention in 

the white paper on regional policy (St.meld.nr.33 1992-93:62): 

 

”Within the DTS-programme an alternative model has been tried, where a re-

gional technology institute – Agder Research Foundation in Grimstad – has 

served as a local ”agent” for technology diffusion in cooperation with the 

SINTEF’s technology attachee.  

 

The lessons from this model are positive. The principle of linking 

the support to the firms with a ORFDO�SURIHVVLRQDO�HQYLURQPHQW�RI�D�

SHUPDQHQW�FKDUDFWHU implies several positive effects: 

 

- 0DQ\�RI�WKH�ILUPVª�GHYHORSPHQW�SURMHFWV�FDQ�EH�VROYHG�OR�

FDOO\. In this way it is possible to separate the problems that 

really belong to SINTEF, from those that do not presuppose a 

national advanced R&R institute. 

- If national institutions are used in temporary pro-

grammes, WKH�DFFXPXODWHG�H[SHULHQFH�ZLOO�GLVVDSSHDU�IURP�WKH�

UHJLRQ when the programme ends. A local R&D environment 

will be able to build on the accumulated lessons and established 

contacts”. 
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For some reason, this was not taken into consideration when planning 

TEFT. The ministry’s conclusion is clearly inconsistent with the lessons 

presented in the White Paper. This inconsistency remains unexplained. 
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TEFT was launched early 1994 after a planning period throughout much of 1993. As 

described above, the planning included an assessment of DTS, and the program was 

seen as an important tool to enhance technological capacities in SMEs’ in times that 

called for innovative firms throughout the economy. The following description of the 

rationale for formulation TEFT is taken from the program memorandum accepted 

formally in the research council of Norway 15.12.93. (NFR 1993). 

 

The main challenges for the Norwegian economy was at that time as-

sessed as increased wealth creation and employment. Wealth creation 

should take place through product development, increased market shares 

and higher exports. ”In this connection it is important to focus on how the 

industry could exploit R&D, so that the market and product development 

is more knowledge intensive” (NFR 1993). 

 

A point of departure was seen in the industrial structure, with very few 

firms large enough to run their own R&D departments or organize such 

resources internally. Most of the firms have very weak resources in this 

respect, and the needs of SMEs (in Norway comprising all firms with less 

than 100 employees) were seen as increased contact with R&D institu-

tions to enhance their competence and technolocical capacity.  

 

The program memorandum referred explicitly to both national and inter-

national lessons in the need for a reorientation of management from daily 

operations to future oriented activities. Another program called FRAM 

had been established to help SMEs smaller than 20 employees to develop 

goals, strategies and plans, in short to enhance their strategic capacity. 

Associated with this was the challenge of increasing the competitiveness 

of SMEs through increased technological capacities or R&D activities. 
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Given their small internal resources, this could only take place through 

improved relations with technological R&D institutions. However, these 

relations were filled with barriers, both in terms of competence, and of a 

social and cultural nature. Geographical distances were also perceived as 

a barrier. 

 

At this point an additional context should be highlighted: The R&D insti-

tutions themselves were typically oriented towards the needs and part-

nerships of larger firms, often associated with challenging projects with 

higher merits. Further, the very industrial structure of Norway, with 

very few medium or large enterprises, and most enterprises in sectors 

based on value creation from raw materials, could not house a large num-

ber of highly educated engineers and research scientists. Thus, R&D re-

sources were typically organized in semi-public R&D institutions. This 

skewed distribution of R&D personell requires specific policies aiming at 

an improved cooperation between the institutions and the SMEs in need 

of R&D competence. To exploit the knowledge buried in the institutions, 

brokers were needed to link supply with the albeit more or less latent 

demand. On the other hand, research had increasingly emphasized that 

smaller firms do not primarily innovate through formalized R&D and use 

of such institutions, but through exploiting relationships to clients and 

suppliers (STEP::::::::-. 

 

According to the emerging trend in the end of the 1980s, the system of 

technical-industrial R&D institutions were reorganized around 1990. 

This led to two significant changes: Funds were allocated to firms which 

subsequently had to choose their own connections with the supply, in the 

Norwegian context termed ”user oriented R&D”. And second, the major 

institutions were organized into so-called regional R&D corporations, in-

dicating a regionalized, albeit national system of improved specialization 

in the R&D system. This created a system of five nodes in Norway local-

ized in the major urban areas.  
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The rationale of TEFT was formulated in the following way:  

 

”The program shall help SMEs in the manufacturing and industrial services 

sectors to get in contact with the technological R&D institutions. The key 

idea is that R&D cooperation with a R&D institution will, over time, improve 

the firms’ capacity to initiate and implement systematic development activi-

ties. The firms should develop their ability to become a continous customer of 

the R&D system. Overcoming barriers vis-a-vis cooperation with institutions 

will therefore be an objective for the program”. 

 

The reference to DTS is clearly made in that TEFT is building upon the 

lessons from that program. However, TEFT is considerably enhanced to 

cover technology attachees on full time, more thorough analysis  of and in 

the firms at the outset and before the definition of any project, specified 

contributions from the firms, strategic anchorage, country wide coverage, 

participation from 4 research institutions, and monitoring research.  

 

2EMHFWLYHV�

TEFT is directed towards two sets of targets: To initiate behavioural changes in the 

firms as well as in the R/D institutions. The objective for the program is formulated 

correspondingly in two main objectives (NFR 1993): 

 

• %XVLQHVV�GHYHORSPHQW: TEFT shall contribute to enhancing the ca-

pability of SMEs both in central and peripheral areas to initiate 

and carry out R&D projects. They shall thereby contribute to their 

own and the nation’s wealth creation. Thus, the program is an eq-

uitable offer to firms in all of the counties (i.e. nation wide pro-

gramme). 

• ,QIUDVWUXFWXUH�GHYHORSPHQW: TEFT shall help the R&D institutions 

to reorient themselves increasingly towards activities relevant for 

SMEs, in such a way that cooperation with smaller firms increases 
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and that the knowledge base in these institutions become easier 

accessible for all SMEs. The program shall hence contribute to a 

reduction in the barriers which today hinders communication and 

cooperation between the R&D institutions and smaller firms. 

 

The further decomposition of these objectives is done on two levels: Goals and tar-

gets (”delmål” and ”resultatmål”). The idea of this separation is described as on the 

one hand to give the direction and level for the program, and on the other to represent 

tools for measurement (evaluation support). 

 

The goals are further broken down in two: They cover key monitoring areas for both 

the business development and the infrastructure development objectives. Goals are 

separated in short term operational goals and in longer term impact goals. Some of 

these goals are operationalized in targets, some of a quantitative and some of a quali-

tative nature, using several indicators and judgements to reach acceptable measure-

ments.  

 

The goal set for the business development objective was formulated as follows: 

 

”TEFT shall contribute to positive economic and employment effects in the 

firms. This presupposes firstly that it is in a short term possible to measure 

behavioural changes in the firms as regards LQFUHDVHG�5	'�LQWHQVLW\� It 

should further be possible to state whether this has relevance for product and 

process development in the firms.  Attitudinal studies will be carried out to 

measure the extent to which changes take place in terms om development ca-

pabilities, time and resource allocation etc.” 

 

The following targets were formulated in the memorandum: 

 

• Min 50% of the firms visited yearly are to be localized in peripheral or eligi-

ble areas”. 
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• At least 50% of the firms that have carried out Technology Projects (TP)3, 

shall within 2 years of completed TP have visible signs of increased R&D in-

tensity. 

• At least 50% of the TPs shall lead to product development with a high degree 

of novelty  for the firms or to more costeffective production processes. 

• Firms with completed TP are expected to present an increase in turnover 20% 

higher than comparable firms during a period of 3 years. 

• At least 50% of the firms are expected to give a rating of 4 on a scale of 1 to 5 

for the program’s contribution to the developments taken place. 

 

Similarly, a system of goals and targets were set for the objective of infrastructure 

development. The goal was formulated like: 

 

”The institutions shall through TEFT realize a level of activity corresponding 

to the budget of the program. The activity shall be implemented in such a way 

that the planned TPs are carried out. The institutions shall develop their SME 

orientation by the means of participation of a multiple research scientists, in-

creased managerial attention to SME-related problems, and recurring demand 

for R&D services in the system as a whole.” 

 

Attitudinal studies will be implemented to measure changes with respect to changing 

attitudes, structural changes in market contracts etc. 

 

Targets were formulated in the following 6 items: 

 

• At least 400 firms are to be visited each year. This also corresponds 

to 400 pilot projects. 

• At least 50% of these visitations shall conclude in a TP (technology 

project or a contractual relationship with one R&D institution (200 

TPs pr year). 

                                                
3 See section below on key components. 
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• At least 25% of the firms that have concluded a TP shall within 2 

years contract new services from a research institution. 

• The institutions shall develop and implement a SME strategy by 

the end of 1995. 

• In the institutes covered by the programme, 30% of the research 

staff are expected to participate in at least one TP. 

• It is perceived as crucial that research staff participating in the 

TPs spend as much time as possible working with the firms on 

their premises. The minimum target is 3-5 days for each TP. 

 

Monitoring research was set up as a continous process of evaluation. This 

evaluation was expected to cover not only measurable or quantitative 

elements, but in particular measurement and jugdement of a number of 

qualitative elements. Although this evaluation necessarily had to derive 

its deliverables from the system of objectives, goals and targets described 

above, further development of indicators was left specifically to the pro-

gram comittee and the evaluators themselves. 

 

7DUJHW�JURXSV�DQG�VHOHFWLRQ�FULWHULD�

The main target group was SMEs in the range of 10-100 employees. The memoran-

dum stated, however, that this limitation was not to be conceived of as inescapable. 

Exceptions could be made, but the intention was to reach a ”normal distribution” of 

size with the above reference in mind. 

 

Target industrial sectors were identified as the range of Norwegian in-

dustry, especially in sectors with low or medium R&D intensity. We note 

that this deviates from the formulation of the rationale for the program, 

limiting the sectors to goodsproducing or manufacturing firms and pro-

ducer oriented services. Hence the target group is somewhat diffuse. 
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Criteria for selection of firms were, however, not based specifically on sec-

tors, but on assessments of the firms situation. These were of a judge-

mental nature, covering elements like: 

 

• The general manager’s ambitions, motivation, and competence; 

• Strategic capabilities; 

• Financial situation (here it is added that the firm should possess 

resources sufficient to embark on relevant activities); 

• Willingness to deploy financial resources; 

• Ownership matters; 

• R&D competence and experience; 

• R&D intensity; 

• Knowledge level and competence (in the firm); 

 

The memorandum underlines the importance of general manager and 

his/her personal motivations and comittment. This was seen as a per-

ceived condition for the willingnes to engage in sustained efforts when ac-

tivities started, and the ability to develop and stick to strategic plans. 

This point is raised also in connection with strategic development of firms 

for which another program existed (FRAM), and, as we shall discuss 

later, the linkage between these and other programs were seen as essen-

tial. 

 

The main actors on the supply side were four polytechnical research insti-

tutions, distributed in five main regions (north, mid-Norway, west, south-

west and east), all except one located in the four major university cities. 

The primary idea is to link these institutions to the SMEs, or put in dif-

ferent mode, ”to search for tasks which could be carried out in this sys-

tem”. It is, however, stated that other research institutions could be se-

lected if their competence is shown to be better or more relevant. The 

program management has the discretion of choice in this case. Such insti-

tutions could be the universities, research colleges, a number a sectorially 
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oriented research institutes, and other applied research foundations. 

Other actors, also regionally or county-wide based, were also referred to a 

partners, specifically if development of strategic capabilities was seen as 

necessary before any further work could be done. 

 

2UJDQL]DWLRQ�DQG�NH\�FRPSRQHQWV�

The general organization of the TEFT program can be said to reflect an ordinary 

chain from sponsors (”owners”) to the operative level. The program’s political own-

ership is divided between two ministries: Ministry of local government and labor and 

Ministry of Trade and Industry. 

 

The two ministries fund the program over the period, subject to approval 

of the state budget on a yearly basis. The funding is channeled to the Re-

search Council of Norway (NFR), division of energy and industry (IE), the 

one out of six divisions responsible for technological and industrial re-

search and technological transfer. The IE division has organizied its ac-

tivities in clusters of activities, and TEFT is an integrated and key com-

ponent of the overall program for technology transfer (PTT). This hierar-

chy has led TEFT to being called a project within the PTT. (However in 

this analysis the term program will be used for TEFT as both more proper 

as well as consistent with the SMEPOL terminology). 

 

The PTT has its own governance system, and the six programs in PTT 

have all the same general objective: to enhance technology transfer to 

SMEs and their capabilities, as well as contribute to regional innovation. 

The overall budget for PTT is 372 MNOK for the period 1996 to 2000, (in-

cluding the contributions from participating firms) a relatively large re-

source base. The budget for TEFT for the period 1994 to 1998 (five years) 

is 125 MNOK, funded as mentioned from the two ministries.  

 

TEFT is governed through a combined mechanism of a board, or program 

committee, elected by the NFR-IE, and a program manager also chosen 



28 67(3�:RUNLQJ�3DSHU��$���������
 

 

by the latter. As has increasingly been the case in such matters, the pro-

gram management is outsourced to one of the participating institutions, 

SINTEF in Trondheim, the same institution which initiated and ran DTS. 

The program committee is given a relatively high degree of independence 

from the NFR, and likewise concerning the program manager. The pro-

gram committee has e.g. the liberty to decide on experimentation on the 

tools and methods on which the program is based. 

 

This system was changed after two years. Programme for technology 

transfe (PTT) was established in 1996. The research council signed a con-

tract with a consortium of the four research institutions to run TEFT. 

This consortium elected a board of directors. TEFT became a programme 

that was run by the supply side of the transfer system. The funding agen-

cies’ role became those of observers, albeit with influence. 

 

The program manager is mainly linked to one of the two key components 

of the program, the technology attaches (TA). The attachees are based in 

the four research institutions, at least two in some, but one in Tromsø 

and Bergen, and are given countywise responsibility vis-a-vis the SMEs, 

one attache for two counties as the general rule (deviations were made to 

comply with some regional contexts). Their task is to clarify, through visi-

tations, the technological opportunities in the SMEs that can best be met 

through R&D activities served through the participating institutions. The 

initiating process through the attache will lead to technology projects 

(TP), adapted to the strategic situation of the firm.  The attache is not 

supposed to engage in these projects, but help a best possible selection of 

one or more research scientists in the institutions (not only their own). 

The attachees are thus employed by these institutions, but allocated to 

the program on a contract basis, full time. A crucial responsibility is to 

assess the firm’s situation and help choose the best path for the firm, in-

cluding chosing other programs or instruments available if that seems 

more rational for the firm. 
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The group of attachees is considered an organization in its own right, co-

ordinated by the program manager. The norm for the duration of the at-

tache contract was set to 2-3 years, securing a rotation of people involved 

and, with a broad participation of research scientists, a best possible 

penetration of the program in the research institutions. Specific require-

ments were set for the personal and professional qualifications of the at-

tachees. They were supposed to possess a broad professional and personal 

background, being able to understand their environment of firms, re-

search scientists, regional problems and challenges, other programs and 

policies, as well as being capable scientists themselves. The typical age 

distribution was 45-60. During the course of the programme, the individ-

ual capabilities of the attachees became more important than the stipu-

lated period. 

 

The other key component was, as mentioned above, the technology pro-

jects and associated processes in the firms. The role of the attache is a 

proactive one, visiting firms on their own initiative. To be able to coordi-

nate this with other activities in the specific regions, a yearly plan for 

these visitations is established, giving apt opportunities for working in 

tandem with other initiatives (this will be discussed below). The TP and 

its associated activities can be described as follows: 

 

The visit to the firm includes an interview. If the attachee concludes that 

there exists a basis for a TP, a pilot project is done. This is practically the 

first step in the TP. This is to avoid exessive use of resources: Pilot pro-

jects should be avoided where a TP is less likely to be started. 

 

The pilot project takes a maximum of 2 days of work by the attache him-

self, covered in full by the program. The attache decides this at his own 

discretion. The objective of the pilot phase is essentially to assess the 

firms situation, problems and opportunities, scetch those areas were a 
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R&D project may contribute, assess the economic return and the strategic 

relevance of this, and consider if other options or programs are more rele-

vant. The pilot project is reported to the firm’s general manager, who still 

makes the final decision on the TP. 

 

In case of a decision favoring a full technology project, this is planned by 

the attache. Since a key idea with TEFT is to develop learning, or more 

precisely cooperative relationsships between the firms and the research 

institutions, a prevailing norm is for the TP to be organized in such a way 

as to give a maximum range of contacts in both the institution and the 

firm. The TP may also be organized collectively, covering inter-firm coop-

eration if that is the proper option. However, this is a loose option, and 

not reflected deliberately in the rationale, goals or tools of the program. 

Even so, 40-50 collaborative projects have been initiated with the average 

of 3 firms in each. Thus, 120-130 of the registered TPs are collaborative 

projects. 

 

The TP is run by a project manager, and a steering committee may be set 

up (an option that is seldom used). 75% of the total costs of the TP is 

funded by TEFT, while the rest is covered by the firm, both in terms of 

time allocation and cash. The contribution from TEFT is supposed to be 

used to buy services from the selected institution(s), and the upper limit 

of TEFT funding is 100 000,- NOK pr project and participating firm, five 

times the size deemed sufficient in the DTS programme. The average 

funding is 65 000 NOK, 2,5 times the size in DTS. In given circumstances 

a second TP may be implemented, however this time with a shared cost 

solution between the parties (50/50), and decided by the program man-

ager. 

 

Another dimension of TEFT, as described in the memorandum, is the re-

gional anchoring of the activities. The attache is supposed to base his 

work on the available regional institutional set-up and infrastructure, 
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and thus develop networks with actors such as the industrial develop-

ment departements in the county administration, the semi-private county 

based consulting service, the regional research institutes, colleges, key 

private consultants, and industrial and labor associations. This regional 

dimension is, however, not without inconsistencies and problems, a point 

to be discussed below. Suffice it to say at this point that TEFT’s main or 

”primary” target is the 4 participating research institutions on the supply 

side, while another norm described in the memorandum is to make 

maximum use of regionally based competence, particularly since ”prox-

imity between the firm and research institute is of great importance”.  

 

Attention to monitoring and control was given at the outset, and TEFT 

was to integrate a system of monitoring research with the program com-

mittee as the client. Thus the continous evaluation of the program was 

supposed to give the program committee full information or feed back on 

key issues concerning the program, so as to make available adjustments 

both of the basic rationale and practical course of TEFT. The monitoring 

research was supposed to be independent, and the contract was given to a 

regionally based research institute not involved in the program.  

 

Another feature to be mentioned here, is the launching of a ”green line”, a 

free of charge telephone/fax connection through which the firms may 

reach the TEFT program and the research institutions. This green line 

takes the role as a broker to ease the process of establishing contacts and 

to guide clients to the most relevant resource base. 
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In this section the external consistency of TEFT is analyzed. Implicit in 

the description above, taken mainly from official sources, is the notion 

that TEFT is not a regional program. A key characteristic in such a case 

would essentially be a bottom-up approach, with a program design match-

ing the collective or articulated interestest of the social actors involved 

(Asheim and Isaksen 1998), or designed along specific regional variables, 

e.g. aiming at enhancing regional production or innovation systems, an 

approach which implies attention to detecting and developing relations 

among partners in the regions themselves, and that this ”systemorienta-

tion” is at the heart of the program. A regional program would need a ref-

erence to ”collective action” as either an objective or a source. TEFT can 

be instead seen as a decentralized national program with the target group 

being individual firms nation wide, categorized as SMEs with certain 

characteristics. 

 

The general interactive and systemic reasoning behind the analysis, 

common to all evaluations in SMEPOL, is discussed in the introductory 

chapter in the paper. The discussion here will be twofold: First a descrip-

tion of norms or guidelines for the new mode of policies, and second a dis-

cussion of consistency of TEFT’s basic idea and objective given this frame 

of reference. 

 

*XLGHOLQHV�IRU�LQWHUDFWLYH�SROLF\�GHVLJQ�

The most comprehensive analysis of general policy implications from the systemic or 

interactive model for innovation can be found in the Maastricht Memorandum, a stra-

tegic analysis carried out for the European Commission (Soete and Arundel 1993). 
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This analysis does not pay any specific attention to either the class of SMEs or the 

regional level, but take the firm level as the frame of reference for the implications 

from theory.  

 

 

 

Table ….. Firm level implications for policy from the interactive model 

0DMRU�FKDUDFWHULVWLFV�RI�D�

V\VWHPV�PRGHO�RI�WHFKQLFDO�

FKDQJH�

3ROLF\�LPSOLFDWLRQV�DW�ILUP�OHYHO�

Multi-directional links at the 

same point in time 

• Support research and education that improve the 

organization of innovation  

• Support networking and cooperation among re-

search institutions and firms and the infrastructure 

of supporting services 

Cumulative processes over 

time 

• Policies to assist firms in ulearning when needed 

and to develop new areas of expertise 

 

Each innovation is unique • Preserve a diversity of options by nurturing the 

technological capacity of firms 

Dependence on knowledge 

and assimilation of informa-

tion 

• Provide support for the retraining of staff 

• Technology transfer and demonstration programs 

Interdependent system • Ensure complementarity and coherent policies 

 

 

 

Here attention is given to firms and their knowledge management function. Such 

knowledge management has both internal and external dimensions, and indirectly it 

is referred to inter-firm linkages and milieus between firms and the institutional set-

up. 
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When guidelines or implications for policy are designed for SMEs, the problem 

linked to the regional dimension surfaces. SME’s are often associated with some re-

gional attachments, or dependent theoretically on endogenous resources. Thus, the 

regional dimension is generally implicit in the ”good practice”, as in the case of Stor-

per and Scott (1995) version of sound policy approaches. These: 

 

• Are context-sensitive, i.e. concerned with the embeddedness of 

measures in specific contexts and adjusted to the challenges and 

bottlenecks in different kinds of SMEs, regions and innovation sys-

tems; 

• Are production-system or innovation system oriented ratherer than 

firm oriented; 

• Include more than technology support, as innovation processes in 

SMEs are complex in relation to firm-level resources. This implies 

that instruments be developed that can respond to the whole range 

of potential needs, like organization, strategy development, finance, 

market exploration, training etc); 

• Are directed towards the ongoing adjustments capacities and learn-

ing ability of regional economies and policy makers, rather than 

once and for all implementation of ”best practices” (cited in Asheim 

and Isaksen 1998). 

 

The distinction between regional economic development and SME devel-

opment is not quite clear, as we have noted before, and although we ac-

knowledge the general orientation of these guidelines, they subsume SME 

as a concept under the concept of regional economies. Since TEFT is es-

sentially a decentralized national program, this mixture does create ana-

lytical problems. 

 

However, the value of networks and proximities for SME’s competitive 

development is one cornerstone of the knowledge derived so far. This is 

also clearly linked to regionally based institutions and other institutional 
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set-ups in the total web of structures and flows. Interactive learning and 

endogenous development are seen to be dependent on viable local or re-

gional sources or nodes. This comes through in the following typology of 

relevant innovation measures for different types of SMEs (again presum-

ing that these are linked, and cannot be assessed without this relational 

quality) (from Asheim and Isaksen 1998) (see table …) 

 

Again SMEs are associated with systems or relations, this time however 

with a specific classification of SMEs according to their position in the 

system. Thus, as with proper regional policies, programs will have to aim 

princippally at relations and systems, not at individual firms. As with 

Storper and Scott above, best practice policy towards SMEs, are not firm 

based but system based. 
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Table …. Relevant innovation policy measures for different types of SMEs 

 

7\SHV�RI�60(V�
0DLQ�DLP�RI�WKH�LQQRYD�

WLRQ�SROLF\�

([DPSOH�RI�UHOHYDQW�

PHDVXUHV�

”End firms” in local 

production systems 

Further develop territori-

ally embedded regional in-

novation systems 

Establish/develop technol-

ogy centre 

”Isolated” end firm 

outside local pro-

duction systems 

1) Enhanced embedding of 

radically innovative 

SMEs 

2) Connect less technologi-

cally advanced SMEs to 

competence milieus 

elsewhere 

1) Increase the signifi-

cance of the local in-

dustrial milieu via 

more qualified local 

suppliers and adapted 

training and education 

2) Broker institutions 

Subcontractors for 

firms outside the 

region or for large, 

local firms 

3) Embedding of special-

ized subcontractors 

4) Transform capacity sub-

contractors towards 

spezialization 

3) Maintain and develop 

local networks and in-

stitutions 

4) Promote more long 

term partnership be-

tween buyer and sub-

contractor 

Small start ups Connect firms to innovation 

systems 

Support and advice to en-

trepeneurs. Brokers. 

 

 

Another approach is taken in Hassink (1997) and Vickery (1996) (cited in 

Nauwelaars et al 1998). Based on studies on suppert schemes and agen-

cies targeted at SME’s, the following can be seen as good guidelines for 

effective or efficient guidelines: 

 

a) Measures should be receiver-oriented and work proactively towards 

understanding SME’s needs; 
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b) Advisors should approach SME’s personally and in an informal way; 

c) They should be staffed with well-qualified and motivated personell, 

continously trained; 

d) They should not limit their service to transfer of technology, but also 

provide for access to ”off-the-shelf” technology and embed technologi-

cal information within other business information; 

e) They should supply and coordinate a wide range of services covering 

the strategic needs of the small business sector; 

f) They should have an emphasis on investment in non-physical assets, 

on building capabilities and upgrading managerial and technical skills 

within the firms; 

g) They should be subsidized for services targeted at structurally weak 

SMEs; 

h) Funding based on cost sharing will enhance the quality of services de-

livered; 

i) They should support the establishment of networks between SMEs; 

j) Their functioning should be evaluated regularly and independently. 

 

These three sources of guidelines for policies towards SMEs reveal a not 

quite consistent picture. At face value, there is a difference between re-

search coming out of the regional studies tradition, giving great attention 

to regional properties, and others seeing the SMEs as a class of firms 

with certain deficiencies and needs as firms. Item i) above is i.e. not con-

sistent with research results pointing to the significance of linking SME’s 

vertically in user-producer relations (see e.g. Lundwall 1992). 

 

However, these approaches do not necessarily exclude one another. Policy 

implications formulated for the firm level may, or must, be associated 

with those for the regional or meso level. The main point is that particu-

lar instruments must take into account the specific problems and chal-

lenges that exist for these firms, as e.g. weak in-house human resources 

and often excessive production orientation, while the overall policy will 
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have to deal with the systemic relations in which SMEs find themselves. 

The key lesson coming out of the interactive and systemic model, is that 

flows and learning in regional or other milieus are important. Other mi-

lieus could encompass national level institutions, and implications of 

strenghtening firms external management capacity could also comprise 

sectorial or national innovation systems or their institutions. But given 

the importance of proximity, enhancing the regional institutional set-up 

to improve the foundations for regional collective action should be one of 

the crucial elements in policy design. 

 

,V�7()7�D�SURSHU�SURJUDP"�

There are a number of positive elements in the creation of TEFT. The 

program is clearly designed to avoid a ”technology fix” mode of operation, 

and is targeted at increasing the capacity of individual firms in managing 

technological development and inducing skills in R&D management. The 

program’s key idea is learning on two levels: It is supposed to induce 

learning within the firm in identifying and initiating R&D projects, and is 

in this way also reasonably need-oriented in its focus. It is also supposed 

to, and this seems to be a major function of the program, to induce learn-

ing in terms of using external resources, a rational target since the firms 

envisaged to participate do not possess internal resources for this kind of 

work. Learning to use R&D institutions seems a valid objective, which 

implies in our framework learning to use the national innovation system. 

On the other hand, this objective, in our view, is nor consistent with the 

selection of a few dominating R&D institutions, leaving the rest in a less 

competitive position vis-a-vis the TEFT-institutions. The programme 

clearly underestimates the importance of personal contacts and networks 

in this learning process, a fact which will lead to a reproduction of rela-

tions with those in the programme.  

 

The informal approach and the foreseen role of the attaches seem consis-

tent with the needs and modus operandi of the firms in question, a focus 
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also consistent with the use of visitations and pilot projects and attention 

to the personal motivation and other prerequisites of the manager. TEFT 

is to work proactively, with little bureaucracy and with experienced at-

tachees. TEFT is oriented to learning, not specific technologies, and the 

target group is R&D weak SMEs in the manufacturing industry, both ra-

tional objectives in our framework. 

 

TEFT is also firmly placed in a complementary position in a bundle of 

other and similar programs under the umbrella of program for technology 

transfer (PTT) in the research council. The foreseen relationsship with 

other programs and initiatives through the mandate of the attachees to 

guide the firm to these if they seem more relevant, is at the outset clearly 

a means of coordination, not least with key actors in the local support 

system. 

 

However, we do have concerns about some of the elements in TEFT. The 

ideological basis is to some extent supply-oriented, and the heritage from 

the DTS is still there. TEFT is thus also serving the interests of the par-

ticipating institutions, and although the mandate is to guide firms to oth-

ers as well, the positioning of the attaches in the four institutions, includ-

ing their employment relationship, represents a case of assymetric infor-

mation to the benefit of these institutions. Although these institutions are 

conceived as ”regional R&D institutions”, this phrase is linked to an ear-

lier reorganization, releasing them from central ownership and placing 

them in a system which was called regional research corporations, with 

one exception located in university cities (see above). Although the major-

ity of R&D for industrial use takes place in this system, it still is with-

drawn from the rurally based districts, and may in principal undermine 

the role of more locally based institutions, or even other sectorially based 

institutions. While we endorse the improved use of the national system 

and their increased ability to market their resources vis-a-vis the SMEs, 

it seems clear that the inconsistency with the regional dimension, clearly 
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spelled out in the DTS-supported monopolizing of one key R&D institu-

tion, is to some extent unresolved.  

 

Here we have to return to the discussion of relating the idea of a region as 

a basis for collective action to the concept of infrastructure. Although 

Norway is divided into 19 counties as a meso-level political-

administrative system, we assess this not necessarily as regions in the 

framework of innovation policy. The counties are essentially systems of 

distribution (of more or less ear-marked state transfers) rather than sys-

tems of innovation in a developmental sense. Innovation policy takes 

hence often the form of decentralized national programs, and the question 

of ”regional infrastructure” (except in physical investments which is 

abundant) remains largely unresolved in the nexus between R&D and re-

gional policy. TEFT does nor adress this, and defines rather the regional 

dimension implicitly in terms of the regionalized supply side and to some 

extent the county-based coordination of public initiatives. Thus, we view 

the TEFT’s regional focus as weak and possibly contradictory, but with a 

contradiction that lies at the heart of the Norwegian society itself. This is 

even more so the case as TEFT is not attantive or sensitive to specific 

contextual  situations, e.g. in leaving out the promising Agder-model. Al-

though some activities have taken place that include this regional system 

better than in other parts of the country, this is more a result of informal 

adaption than programme design. This is also linked to a low degree of 

sensitivity to how the firms are positioned (systems based, end firms or 

isolated firms), although this is also adapted to in the course of the pro-

gramme implementation. 

 

The capacity building in firms is rather weakly expressed in TEFT’s ra-

tionale and objectives, although ”business development” itself to some ex-

tent refers to this. But the associated instruments of competence build-

ing, human resource investment and skill development are also weakly 

formulated, suggesting that the attention to this aspect of the interactive 
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model is not properly defined. TEFT is more focused on project develop-

ment than internal competence development, which leads additionally to 

a lack of focus on resolving lock-ins and creating means of ”unlearning” as 

a key component of knowledge management. 

 

Since TEFT is essentially a decentralized national program aimed at firm 

level problem solving and learning, the critique presented here is only 

partially relevant. Networking and learning within and between firms 

and R&D institutions is firmly placed within the basic assumptions from 

the interactive, systemic model. The key issue of coherence with existing 

infrastructure and the ability to build upon and use local resources is an 

empirical question to which we return later. 

 

,17(51$/�&216,67(1&<��*29(51$1&(��*2$/�
6758&785(�$1'�722/6�

Questions of internal consistency are not unrelated to those of external consistency. 

For practical and analytical reasons, however, these will be treated separately. In this 

section we will discuss issues of internal consistency, mainly those of coherence be-

tween goals and means and associated with this, between goal themselves as these 

are stated in the memorandum. We deem it important to discuss this within a broader 

framework, and we will pay attention to how the degree of consistency relates to the 

expectations from the interested parties (e.g. ministries) and how the program is gov-

erned (more specifically the use of monitoring research to relate the program’s prac-

tice to the knowledge needed to govern the program). 

 

&RQVLVWHQF\�RI�H[SHFWDWLRQV�

A key question relates to how the objectives and goals of the program re-

flect the intentions of those who are politically responsible for it. It seems 

clear that this also relates to whether policymakers designed the prem-

ises for the program in the first place. But leaving that aside, the issue 

here is whether the stated objectives of the program corresponds to the 

intentions of those who politically initiated the program. This, like other 
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elements in this section are partly empirical, and the main reference is to 

a study commissioned by the research council (NFR/IE) on a strategic 

analysis of the program (Sinova  1997). 

 

TEFT has a relatively complex goalstructure, combining business devel-

opment and infrastructure development as equally important. Sinova 

(1997:8) compresses the strategic idea behind TEFT as follows: 

 

i) SMEs need (for them) new technology, new innovations, processes, 

products and new business ideas to remain competitive in a 

tougher international competition; 

ii) These services are found in R&D institutions; 

iii) Neither SMEs nor R&D institutions have resources, capability, 

time, knowledge (or whatever) to establish contact with the other 

side to the extent that what they call sweet music is played; 

iv) Therefore it is socially beneficial to help create this cooperation 

through public means. 

 

Implicit in the interactive model is the notion of relationships, that these 

are the key to development rather than indivudual firms or their factor 

consumption. Incidentily, this deviates from the distinction between the 

well protected principle of neutrality of sector in industrial policy and 

state activism. Neutrality is associated with a notion of the state building 

frameworks to which firms must adapt (passiv role), rather than engage 

in selective choices of industries and technologies (active role). The inter-

active or systemic model of innovation and economic development blurs 

this distinction, allowing for state activism without selectiveness in de-

veloping relations through the mechanism of coordination (Remøe and 

Braadland 1998). 

 

Although this is not reflected in any articulated rationale of TEFT, the 

key role given to networks and linkages reflects such a focus. But the two 
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ministries have different traditions, and while the ministry of trade and 

industry traditionally focus on enhancing individual firms competitive-

ness, the other ministry focus on regional issues, structures and develop-

ment. Sinova states that this also leads to conflicts or disagreements in 

the TEFT case, albeit with very weak empirical support (Sinova 1997:17). 

But the tentative disagreement between the two suggests that the objec-

tives of TEFT is not firmly supported by the ministries in tandem. Inter-

views conducted with representatives from the ministries also shows dis-

agreement with the choice of key success indicators: While the TEFT in-

dicator is the degree to which firms engage in recurring procurement of 

R&D services, there is considerable disagreement between the ministries 

on this point. The lack of consistency on the policy level is thus a poten-

tial problem. Sinova refers to this as inconsistent demand chains: ”Some 

of the weaknesses in TEFT stem from e.g. inconsistent demand; from the 

ministry to the research council, from the research council to the consor-

tium (program committee?), from the consortium to the project (program) 

management and evaluators etc”. Further, it is not clear which is the 

most important objective, business development or infrastructure. The 

TEFT comittee tried to resolve this in stating that the business develop-

ment goal was the dominating one, but the way funds are channeled may 

indicate otherwise. 

 

It would probably be naive to expect that the formulation of objectives 

and goals to be rational in the classical sense when the political (and of-

ten empirical) landscape is more or less inconsistent. Programs, as or-

ganizations, typically reflect the institutional environment in which they 

are embedded, producing formal structures and statements ”as myth and 

ceremony” (Meyer and Rowan 1977), underlining the ceremonial role of 

these formalizations. So even if inconsistencies at this level is found, it 

should rather be assessed as a typical environment for such programs, a 

challenge to be tackled by the meso-level governance structures in the re-
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search council and the program committee. Thus, the policy learning ca-

pability of these institutions is a crucial issue. 

 

7KH�JRDO�VWUXFWXUH�DQG�PRQLWRULQJ�UHVHDUFK�

The goal structure referred to from the memorandum is that of a hiear-

chy, aiming at a deductable system from general objectives to (mostly) 

measurable targets. Sinova’s study, based on selected interviews and 

workshops with key persons within and connected to the program, con-

cludes: 

 

• The goal structure is too complex and difficult to interpret; 

• The goal hieararchies are only partly, and in some cases only pre-

tending to be hiearchies; 

• The targets are a mix of operational and impact targets. 

 

Thus, the overall goal structure can be seen as a negotiated outcome of 

processes where different interest groups participate and produce a partly 

non-consistent governance system. The goal structure is a compromise 

between the funders or initiators, giving rise to priorities that do not add 

up. As mentioned before, this does not a priori represent a major problem, 

since program governance necessarily will have to integrate these incon-

sistencies into learning processes. Therefore an important function is 

given a priori to the monitoring research, and the way this activity is fed 

back to the program. Implicit in this is the question of who or which level 

should be client for these researchers. 

 

The monitoring research was decided (in the memorandum) to report to 

the program comittee. Thus, the program comittee was defined as the cli-

ent, and given the responsibility of this committee to implement the pro-

gram according to the memorandum. In this way, the formative evalua-

tion process can be conceived of as providing the necessary information 

for the commmittee to fulfill its task. 
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The formative evaluation was given the following mandate or role: 

 

”The research activity reports to the program manager and the committee 2-3 

times a year. These reports shall make it possible to develop processes related 

to the results and at the same time ease the implementation of necessary ad-

justments in the program. 

 

The monitoring research can be seen as a continous evaluation. It 

will consistently measure the program’s temperature. Negative as-

pects of the dayly operation will be detected. It will at an early 

stage be possible to assess impact indicators so as to detect unsuc-

cessful concepts and adjust the rationale. The chances to achieve 

the stated goals will increase. 

 

The monitoring research will serve as an independent quality as-

surance for the program committee. 

 

Feedback from the research will ease the continous reporting, and 

make the summative reports easier. The monitoring research will 

contribute to creating a learning organization”. 

 

The tender documents for the evaluation contract specified three intentions for this 

activity: 

 

• Assessing the program’s results vis-a-vis the stated goals and tar-

gets 

• Representing an independent assessment and quality assurance of 

the dayly operation of the program 

• Developing useful knowledge about technology transfer and busi-

ness development, and through this contribute to a continous 

learning in the program. 



46 67(3�:RUNLQJ�3DSHU��$���������
 

 

 

Hence, the formative evaluation was firmly placed in a learning frame-

work, consistent with the overall idea inherent in the systemic models of 

innovation. The institute finally responsible for the monitoring, gave par-

ticular attention to the technology projects (TP), through which it would 

be possible to assess both firm level impacts as well as long term infra-

structural effects (Sinova 1997:14). Sinova argues, however, that there is 

a tight link between client and the practical execution of the monitoring. 

The funders (ministries) as well as other national institutions were en-

gaged in giving inputs to the tender process, but the program committee 

became the formal and real client, taking the final decision on issues con-

cerning choice of research group and the framework in which the monitor-

ing should take place. A certain inconsistency is inherent in this: The re-

search council and the funders (ministries) were highly interested in the 

monitoring research, the programme management less so. But the latter 

became the client.  

 

Sinova has some interesting observations on this point. Key priority was 

given to the needs perceived by the client – the program committee, im-

plying a ”controller”- focus on these needs. This implies: 

 

”-   a reinforced focus on dayly operations, on discrepencies, and possible ac-

tions to prevent discrepencies; 

- short and written communication, often standardized, based in the 

continous data collection; 

- that the majority of the tacit insight on behalf of the evaluators is 

disseminated orally or informally; 

- that the learning generated from the monitoring became limited to 

the core group of persons, the committee, program management and the 

attachees. 

 

On the other hand, this implies a downgrading of: 
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- data collection of a social science nature, like time series analysis 

of the data from the firms to explain successes and failures not immedi-

ately visible; 

- analyses that could contribute to an assessment of the very model 

of TEFT, including its relationship to other programs; 

- the broader learning process explicit in the tender documents and 

responded to in the bid from the successful bidder.”  

 

In this way, the monitoring excercise became a tool for program management, not for 

policy level learning. It is an indepenedent controller mechanism. This implies that 

the reseachers became an integrated component of the program management, that the 

researchers had influence on the program’s priorities, and that they carried out more 

technical tasks. This is of course legitimate, but we share Sinova’s assessment on the 

skewed nature of the monitoring excercise, diminishing the policy level learning ex-

pressed as a key issue itself. The intention in the tender documents about developing 

knowledge on technology transfer and business development is not existent in the 21 

reports that have come out of the monitoring excercise as of today. On the other 

hand, we may add that Sinova is not very sensitive to their own role, which is sup-

posed to provide the policy-makers in the research council and ministries with a 

similar ”strategic analysis”. 

 

7KH�JR�EHWZHHQV��WKH�7()7�DWWDFKHHV�

The TEFT program is essentially a proactive program focused on volume of visita-

tions and TPs. The technology attachees are the key instrument to achieve this, and 

the very nature of TEFT is linked to the match-making role of the 10 attachees em-

ployed in the program. They are all employed by one of the four R&D institutions 

participating in the program, but are allocated to the program on a contractual basis. 

Five of them are employed by and located in SINTEF, Trondheim (the institution 

responsible for carrying out DTS, the forerunner of TEFT), one in SINTEF, Oslo, 

two are in Rogaland Research, Stavanger, and one each in NORUT, Tromsø, and 

Chr. Michelsen Research, Bergen, respectively. (In a separate report from the at-

tachees the program management are included in the definition, adding three to the 

group). 
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The attache group engaged in self-organized learning processes, meeting several ti-

mes a year, and producing an experience based report in late 1997. A number of roles 

(13 in all) were defined in this report (TEFT 1997), suggesting a great variety of ac-

tivities to be carried out by them. However, the basic roles played by the attachees, 

are two-fold and and two levels: First, and this is the primary function, the attache is 

the match-maker between the supply side and the demand side, in this case the R&D 

institutions and the target firms. This matchmaking is supposed to produce technolo-

gy projects through visitations and pilot projects in the firms. Thus, the attachee per-

formance is tightly measured according to the program’s goal structure related to ac-

tivity, visitations and technology projects. 

 

Second, the attachees are supposed to serve as go-betweens on a program level, the-

reby contributing to the coordination of TEFT with other policies and programs on a 

regional level. This activity is specifically geared towards coordination with the re-

gionally based people and institutions working in related areas, thereby contributing 

to a better harmonization of public initatives vis-a-vis the private sector, as well as 

with a group of other programs run by the research council or the state’s develop-

ment fund SND. On this level, there are no explicit goals or targets to achieve, the 

result being that the attachees have not given the priority to it as foreseen in the more 

general intentions 4. An exception may be the coordination of TEFT with VARP, a 

program aimed at R&D in the manufacturing sector, reinforcing the concentration of 

activities to the traditional goods-producing industry (see next section on results and 

impacts).  

 

The match-making takes on several roles, described in the report mentioned above, 

but which are not to be refined here. Suffice it to say that the combination of external 

roles (like ”technology diffuser”, ”project developer”, ”marketeer of R&D”, ”advi-

sor”, ”mentor” and ”networker”) and internal ones (like ”administrator”, ”supply side 

networker”, ”researcher” and ”program developer”), makes it a rather demanding 

role, but where the attachees in the document do not provide a priority to some of 

these. In practice, the roles of technology diffuser, project developer, and marketeer 

                                                
4 Interview with program manager 
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of R&D rank high. However, the mode of collaboration between them, coordinated 

by the program management, has been an important device for program learning and 

development of a common platform for handling a wide range of issues related to 

SMEs. Thus, one might say that the attachees not only are supposed to be ”learning 

by doing”, but even more so by ”learning by exchanging”. 

 

The attachees operate by developing yearly visiting plans which makes coordination 

and communication with regional institutions possible. The plans also contain targets 

for individual attachees, which are aggregated to achieve the yearly targets for the 

program as a whole. 

 

$GGLWLRQDO�WRROV�LQ�7()7�

In addition to the key tools of technology attachees and technology projects includ-

ing pilot projects, the TEFT program include some other measures. An 60(�IRUXP 

was established early in the program to facilitate improved contacts between the 

SMEs, the attachees and the researchers. The forum included contact persons in the 

research institutions on a deartemental level, aiming at a broad range of contact 

points especially within the research institutions. This measure is thus essentially to 

support the infrastructual objective through improving contacts and coordination on 

the supply side. The forum was not very active, and closed down after a short while 

until it reestablished in 1997 with two meetings.   

 

Specific measures on LQIRUPDWLRQ�were organized, in particular through two activi-

ties: First, a brochure is distributed to firms, institutions in the wider policy area, re-

searchers in the TEFT program and to the wider research community. Second, and 

more important, a newsletter was developed and distributed to the same target 

groups. The newsletter aimed specifically at producing good cases from the program 

and served in this way to communicate good practice and to enhance the demonstra-

tion effect of TEFT. The distribution rate of both the brochure and the newsletter has 

been 11 000 to 13 000, the newsletter being distributed 3 times a year. 

 

The program memorandum stressed the ease of communication from the client side 

(SMEs) to the program management. Therefore, a ”green line”, a free of charge tele-
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pone service was established. However, the response to this service was low, and it 

was removed from the program tool box in the second year (1995). 

 

$VVHVVLQJ�FRQVLVWHQF\��

The question of internal consistency relates to the link between the system of objec-

tives, goals and targets, and the tools and activities put in place to achieve these. Bea-

ring in mind that we do not expect any full or complete rationality in this respect, the 

TEFT program looks on the surface to satisfy major expectations of consistency. The 

program is essentially a volume-oriented activity program aimed at generating new 

behaviour through matchmaking and project activities in the firms. It takes up new 

imperatives like mechanisms for learning, it attends to the need of developing 

capacities in firms and to the need to place any project firmly in the practical need 

situation of the firms themselves, essentially through visitations and pilot projects. 

The program has managed to set up a mode of operation with a low level of bureauc-

racy, thereby corresponding to the needs of the clients.  

 

There are, however, some considerations. While the system of double objectives, in-

frastructural and business development respectively, both count, but was in the early 

stages of monitoring research changed to give priority to business development, 

TEFT as such, including its tools, is inherently skewed towards the supply side, i.e. 

the infrastructure, as this is defined in the program. This is often stated, even if acci-

dently, in phrases like ”the prime target for TEFT is the research institutes”, or is 

shown in the program committee with a majority of representatives coming from the 

R&D institutions. Although the incentive for the attachees is linked to generating 

projects of great relevance and importance for the supply side, and although it would 

be difficult to find neutral positions and still be able to create the sort of communica-

tion necessary for TEFT, the program still seems to be unclear at this point. This also 

relates to the problem of defining ”infrastructure” for SME’s discussed earlier. 

 

Another issues relates to the goal of generating R&D capacity in the firms, essen-

tially through TPs. According to theory, such capacity is essentially linked to learn-

ing capacity, e.g. to cumulate as well as dissolve knowledge according to long term 

needs of the firm. On the other hand, the TPs are relatively short, and according to 
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the attachees themselves, the initial stages of the TPs take up to much time and leave 

to little to the problem solving and learning process. Only a minority of the partici-

pating firms have gone through a second TP (see next section), and we assess the 

consistency between the tool of TPs and the goal of developing capacity to be in-

complete. This is reinforced with the lack of attention to an educational programme 

or specific learning component in the attachees’ tool box. Even if the TPs themselves 

perform well (we look into this in the next section), we question this low priority of 

learning processes within the firms. 

 

A major point is noted concerning the monitoring research. The attention to this, a 

key issue in modern governance of programs to facilitate program and policy learn-

ing, was inherited from the ”BUNT”-program which served as the model for moni-

toring research. Sinova’s report is rather critical to the way the TEFT monitoring re-

search was conceived, limiting the research to accountancy, even if it’s budget was 

almost 1,5% of the total TEFT program. The monitoring research made a contribu-

tion in the beginning, solving some inconsistencies in the goal structure, but the writ-

ten reports since then, 21 in all, are simplistic accounting on the key indicators mak-

ing up the baseline of performance monitoring. We support therefore the critique by 

Sinova of the monitoring research, which in its conception as well as in its own per-

formance is not consistent with the learning needs of program management nor pol-

icy makers. If good and useful evaluation is supposed to produce relevant questions 

to program responsibles, then this function hardly exists.  
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In this section we will describe and discuss the results and impacts 

achieved so far in the program. The data available cover the period of 

1994-1997, the remaining year of 1998 obviously not covered. Neverthe-

less, we view this as sufficient for the present analysis, also because the 

pattern of results and impacts does not vary that much, and is likely to 

persist throughout the program period. 

 

The major indicator of impact is the one on recurring procurement, i.e. 

the degree to which the firms engage in new procurement of R&D ser-

vices. The major indicator of effectiveness is the share of visitations end-

ing up in a TP, target value set to 50%. Here it is noted that the comittee 

decided early on that the absolute number of TPs (200 pr year) should be 

the key target value. Table …. presents all relevant indicators, including 

the two mentioned. 
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)LJ������� .H\�ILJXUHV�RQ�UHVXOWV�DQG�LPSDFWV�

 

<HDU� 1994 1995 1996 1997 Sum Target 

Visitations 448 424 408 463 1734 1600 

Pilot projects 152 191 Na Na Na 800 

Initiated TPs (first) 139 185 175 170 669 800 

Initated second TPs - 3 16 31 50 na 

Average TEFT contri-

bution* 

66% 57% 58% 55% 57% Max. 

75% 

Average firm share** 34% 43% 42% 45% 43% Min. 

25% 

Share visitations in 

eligible areas 

39% 53% 48% 58% 49% Min. 

50% 

Share TPs in eligible 

areas 

30% 48% 44% 39% 40% na 

Share TPs in core 

goodsprod. Sectors 

52% 50% 54% 50% 51% Aver. 

Norw. 

33% 

Recurring procure-

ment*** 

    30% 25% 

Degree of novelty***     41-

50% 

50% 

Increased R%D inten-

sity*** 

    41% 50% 

Firms’ assessment of 

TP contribution*** 

    20% 50% 

 

* Only first TP 

** Cash and hours 

*** Based on monitoring research 
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The table shows that the target of 1600 visitations have been met by a good margin, 

but that the number of initated TPs is below expectations, even if allowing for the 50 

second time TPs. The pilot projects, the target implicitly stated in the program docu-

mentation as similar to visitations, implying that all vititations should end up in a pi-

lot project, has not been met, and is not even measured beyond the initial stage of the 

program. This suggests an incomplete tool box, as well as an inappropriate monitor-

ing which is not able to detect this, let alone initiate a discussion to allow for neces-

sary changes.  

 

We do not assess this deviation as an indicator of failure in its own right, since there 

are other positive results achieved. This concerns in particular the average share of 

firm contribution (cash and hours) to the TPs, which has developed positively 

throughtout the program giving an average of 43% of total project costs, as compared 

with the target of 25%.  The importance of this result is undercommunicated in the 

yearly reports from the program management and monitoring research, but indicates 

clearly that TEFT has achieved a satisfactory degree of effectiveness in implement-

ing TPs, and it indicates as well that there is a lack of consistency between the target 

of 800 TPs in this period and the available resources in the program. If the participat-

ing firms should have contributed with only the target value of 25%, TEFT could not 

have afforded even the number of TPs that has been implemented. But more impor-

tantly, it indicates a willingness on the part of the firms to invest more than expected 

in the TPs, suggesting a positive attitude to engage in these projects. 

 

The share of visitations in so-called eligible areas, i.e. areas eligible for support un-

der schemes from the Ministry for regional affairs, is an important indicator in the 

present context. The target has almost been met, with 49% visitations in these areas, 

compared with 50% target value. This has been achieved persistently throughout the 

period with the exception of 1994, a year which was compensated for through extra 

activities in 1997 to achieve a better average. The share of TPs in the same areas is 

40%, suggesting a slower response to engaging in R&D in firms in rural areas.  

 

The share of TPs in traditional goodsproducing sectors has not been included in any 

goal or target statement, but is included here to show a tendency in this as well as 

other programs. The traditional focus of programs for technology transfer to industry 
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in general is persistently on metal and equipment producing firms, sectors that ac-

count for ca 33% of the Norwegian industry. Yet, the TEFT share is 51%, suggesting 

a self selection in the relationship between the supply and demand side in the sense 

that the key competence areas in the R&D institutions tend to be related to these in-

dustries. Other sectors, like food processing, wood products etc, are present in the 

program to a lesser degree, even if they suffer more from lack of R&D capacity. The 

overall result indicates a certain mismatch between the latent needs on the demand 

side and the reproducing mechanisms on the supply side.  

 

The key indicator of impact, recurring procurement, has achieved a value of 30%, i.e. 

30% of the firms participating in TPs engage in new procurement from their own ini-

tiative within a period of 2 years of completion of the TP, against 25% target value. 

It is difficult to assess the basis on which this value was set, but it was certainly jug-

demental and not based on lessons from other programs, although the lesson from 

DTS of 30% of the TA’s led to what was referred to as ”further innovative activity”. 

Still, the result of 30% is positive, and together with the high rate of firm contribu-

tion to the TPs, it suggests impacts on firm behaviour above expectations. We may 

add here some data on the pattern of procurement, shown i table …. 

 

 

Table ….   Pattern of recurring procurement 

         % Av. size 

Share of firms with rec. proc. with the same R&D inst  18% 643 

000NOK 

Share of firms with rec. proc. with another R&D inst  17% 225 

000NOK 

 

Interestingly enough, the firms which enter into continuing relations with the same 

R&D institutions that conducted the TP, also enter into significantly larger projects. 

There are no further data on this subject, but one can speculate that sufficient trust 

has been developed among the TP-partners to give rise to significantly larger follow-

up projects (although a great deal of these are not directly follow-ups from the TP 

itself). It seems, therefore, that successful TPs create the foundations both for further 
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external participation as well as increased R&D intensity in the firms continuing the 

old relationsship. Thus, if these are reliable at all, relations are important.  

 

To some extent, this is contradictory to the three indicators on the bottom of the 

summary table. The degree of novelty for the firms and the share of firms reporting 

increased R&D intensity (R&D expenses relative to turnover) are both below expec-

tations, although the final year may change this. The more surprising result is that the 

share of TP firms reporting that the contribution of the TP to the overall strategic de-

velopment of the firm is 20%, far below the target value of 50%, a result that is dee-

med very positive by the programme management, and rightly so. This is even more 

surprising since the monitoring research’s measurements of the attitudes in the firms 

themselves show that 73% of the firms report a good linkage between the TPs and 

the firms’ business plan. This, and other relatively positive assessments on the part of 

the firms, suggest some serious validity problems in the way these impacts are mea-

sured. This inconsistency is not given further attention in the monitoring evaluation, 

a fact that underlines the weak role played by this research. 

 

)XUWKHU�ILUP�OHYHO�LPSDFWV�

The data available from the monitoring research give some indications of the role 

played by the TEFT technology projects. The data considered are collected 1-2 years 

after the completion of the TPs in the respective firms, on average 18 months (Aar-

vak and Bjørgulfsen 1997). The data shows that 56% of the TPs were single or inde-

pendent projects with no linkage to other projects or continuation after completion of 

the TP. 19% were TPs that led to the initiation of a more comprehensive project, 

while 25% of the TPs were linked to a larger development project already under way. 

The participation in TEFT had led to the following impacts: 

 

Table ….. Firm level impacts* 

 

Item       Share   

Improvements in existent products   43% 

New products (new to the firm)   35% 

Improved production technology   40% 
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Increased turnover     12% 

Increased R&D     41% 

Increased R&D capability    59% 

 

• Based on a survey to 138 firms, response rate 62% 

 

These data indicate that firms seldom achieve economic benefits directly, but that 

they report significant improvements, and also increased R&D intensity and capabil-

ity.  

 

Other survey results from the monitoring research are briefly discussed (Aarvak 

1998).  The attitudes in the firms are relatively positive, especially vis-a-vis the role 

played by the attachees and their ability to understand the general situation and the 

technological challenges of the firms. Even 85% of the firms report that they collabo-

rated easily with the researchers engaged in the TPs. 68% of the researchers report 

that the contact with the respective firms persisted beyond completion of the TP, and 

48% reported that this concerned the planning of a new project. In sum, the results 

indicate that the general model of TEFT, using attachees to initiate TPs in firms as a 

way to increase R&D and continuing demand for R&D services, works reasonably 

effectively, producing continued relateions between the two parties.. However, the 

monitoring research shows that only 50% of the first contacts between TEFT and the 

firms were initiated by the attachees, while almost 30% established contact through 

the public support system, other firms or through the information activities of TEFT, 

again a fact that is deemed positive. 

 

,PSDFWV�RQ�LQIUDVWUXFWXUH�

The infrastructural results are worth a closer look. Of the total TPs 68% were con-

ducted by researchers from SINTEF, while 18% were conducted by the three other 

participating R&D institutions. The rest, 14%, were allocated to 22 other institutions. 

When average size of the TPs in cash terms are 90 000,- NOK, SINTEF alone has 

generrated a turnover of ca 48 000 000,- NOK in these four years. Added to this are 

the recurring procurements, implying that TEFT represents an important market for 

the R&D institutions, and in particular for SINTEF, the former DTS-node. However, 
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as these revenues represent only 1% of total turnover, the importance for SINTEF 

may be more of a political nature than financial.  

 

The relatively high concentration of TPs to SINTEF, northern Europe’s largest inde-

pendent R&D institution, also emphasizes the national character of TEFT, concen-

trating a great many projects to the key national institution, implying a rather passiv 

role of the regional institutions and support system. Although the attachees are sup-

posed to generate TPs to the best feasible R&D institution available, TPs are consis-

tently channeled to SINTEF, partly also because 6 out of 10 attachees are employed 

by SINTEF.  

 

The impact in the infrastructure has been measured by attitudinal responses by the 

researchers. The researchers are asked on their opinion as to whether their own de-

partments have developed a more positive attitude to SMEs through the lessons from 

the TPs, in which case ca 82% respond confirmatorily. The response i slightly more 

positive on their own attitude towards working with SMEs. Seen in isolation, this 

looks like very satisfactory impacts, all the more so since almost 70% have continued 

their contact after completion of the TP. But we again question the validity of this 

indicator, given the rather large market value that TEFT represents for these institu-

tions.  

 

Thus, the infrastructural results are mainly in the four participating institutions, in 

particular SINTEF, and also between these, while the overall infrastructure on R&D 

remain relatively untouched. This corresponds also with the chosen indicator, atti-

tudes within the four key institutions, thus avoiding a broader assessment of TEFT’s 

impact on the national/regional infrastructure as such. One has, though, to bear in 

mind that the very rationale for TEFT has been to strenghten the SMEs technological 

capacity with the specific supply from the four selected institutions in mind. This 

narrow definition of infrastructure lends itself to analytical problems, since it does 

not relate to the basic premises for new innovation policies as referred to in the theo-

retical introduction. A key question, therefore, is whether TEFT has infrastructural 

impacts outside the focal R&D institutions and the environment of the firms where 

they exist and operate, i.e. in the regions or areas where support systems and pro-

grams are supposed to be coordinated. 
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7KH�FRRUGLQDWLQJ�HIIHFW�RI�7()7�

While TEFT is explicitly a decentralized national program with few regional dimen-

sions as such, the program is still aiming at linking into the regional system of public 

support, infrastructure and business development services. The TEFT attachees are 

supposed to help link TEFT to the other initiatives, and thereby play a coordinating 

role locally. However, as we have stated earlier, results and impacts are not measured 

on this, and the monitoring research has not covered this particular activity.  

 

The idea that representatives from one program should be able to initiate an im-

proved coordination on the regional level would imply that this program is given a 

key role. This is not done formally, so any coordination achieved would be the result 

of the ”regional willingness” and an emerging tendency to improve the foundations 

for collective action through cooperation with external people. Hence, we do not ex-

pect significant impacts in this respect, in particular because many programs are also 

decentralized national programs in nature, with the implicit need for coordination on 

a national level. The discussion in this section are based on the collective report from 

the group of TEFT attachees (TEFT 1997) and interviews with the coordinating per-

son in the research council of Norway (Program for Technology Transfer) and key 

persons in two counties, Østfold and Aust-Agder, the latter county is the homebase 

of Agder Research Foundation which generated a special role in the DTS program. 

 

Coordination with the rest of the public support system would be an immense task 

for the TEFT attachees. This system is highly complex, both in its structure of di-

verse programs and initiatives, as well as the interests and premises governing these 

initiatives. When the attache is supposed to guide the firms to the program relevant 

for the firm, this presupposes an insight on behalf of the attache and a goal orienta-

tion not explicitly compatible with TEFT itself. There is a contradiction between the 

key role of the four institutions on the supply side, and the objective for the attachees 

to guide the firms to whatever initiative is the most relevant. 

 

Two modes of coordination can be said to represent realistic options for the at-

tachees, and which have received some attention. The first concerns a vertical coor-
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dination between three programs, FRAM (strategic business development, run by 

SND, the state economic development agency), TEFT, and VARP (a R&D program 

for the manufacturing sector, run by the research council in parallell with programme 

for technoology transfer). This mode of coordination suggests a program chain, guid-

ing firms from the strategic development into the technology management aspects of 

TEFT and thereafter into the traditional, application-oriented mode of VARP for 

more R&D mature firms. The second concerns the more regional coordination, 

especially with FRAM since this is essentially locally run, but also with other 

regionally based initiatives.  

 

The data avaliable on this matter are not sufficient for a thorough and reliable analy-

sis, but the following issues seem relevant.  Firms which have little or no experience 

in R&D activities, do not apply for funding in programs like VARP. The application 

procedures are too bureaucratic, and the interface with the funding institutions like 

the research council is not set up to the benefit of the SME. An agreement was there-

fore made between TEFT and VARP which made the TEFT attachees also represen-

tatives for VARP, with the aim of helping the firms set up applications for VARP. 

This concerns in particular firms that have carried out a TP and need further public 

support to carry on these activities. The TEFT attache was responsible for the mar-

keting, motivation, councelling and administration of VARP activities, refunded 

from the VARP program. As this coordination was initiated recently, no reliable re-

sults can be reported, but it illustrates that national programs may be better coordi-

nated through overlapping persons involved to reduce ”government failures” of pro-

grams and initiatives being to complex to handle for client firms.  

 

The relationship between FRAM and TEFT is variable from county to county, de-

pending on the skills and activities of the attache and of the regional coordinator of 

FRAM. But the main mechanisms are: 

 

• The attache’s use of the regional coordinator to give input and advice for set-

ting up the yearly visitation plan for the TEFT attache; 

• The attache participates in the FRAM work shops to present TEFT to the 

firms which have completed the strategic development process of FRAM; 
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• The attache will refer to the FRAM program when the visitation and pilot 

project show a need to develop strategic capacities before embarking on a TP 

in TEFT. 

 

Since FRAM only covers firms with less than 20 employees, this relationship has 

proven useful in reaching the smaller firms with some developmental capacity. And 

the lessons show clearly that firms recruited to TEFT from FRAM (or the forerunner 

BUNT) are more capable in engaging in TEFT projects. 

 

The more regional coordination seems more mixed. The relations between the TEFT 

attachees and the business support system in the county administration are highly 

variable, often depending on internal matters in the county administrations. This 

county based support will in some cases contribute with information on specific 

firms and assistance on developing the yearly market plan for the attache. But in 

sum, the conclusion on behalf of he attachees is that they do not need to coordinate 

with this system to achieve their own goals, a fact which together with an increasing 

regionalization of SND itself into regional offices, leaves the county based support 

function unclear. As the county administration itself takes on a more general policy 

role, while leaving operative functions to others, this implies a missing link of policy 

coordination on the county level 

 

The same goes for the business consultants in the municipalities, of which very few 

play any significant role in TEFT. In cases where this consultant is proactive vis-a-

vis firms in his own domain, a fruitful cooperation has been developed. The TEFT 

attache needs constructive cooperation with people who have firm knowledge about 

firms in their area, a fact that should serve as an incentive to develop such relation-

ships systematically and nationwide. This has not happened, leaving TEFT with an 

unsystematic pattern of local cooperation, including that of the county based business 

consultancies.  

 

However, there exist interesting patterns of potential coordination. In the Østfold 

county, the publicly owned business cosuntancy service were highly active in gener-

ating contacts and saw themselves, as the institution with specialized insights into the 

regional firms needs and challenges, as a valuable partner. The Østfold business con-
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sultancy participated in nearly all visitations to the firms, generating about 45 TPs. 

This interest has ceased, as the consultancy does not generate revenues from TEFT, 

since this funding is allocated to the research institutions. While the system of semi-

public consultancies in Norway is increasingly dependent on market based revenues 

og program funding, this lack of financial incentives to collaborate with the TEFT 

attachees represents an ”incentive failure”. The failure becomes evident in as much 

as the business consultancy is involved in other national initiatives like the system og 

industrial attachees (with international offices to generate technology transfer 

abroad) and RUSH, an experimental program to stimulate regional colleges’ contact 

with industry. The potential for a wider regional coordination of this bundle of na-

tional level initiatives does not seem to be recognized. 

 

This is even more evident in the case of Østfold industrial offensive, an initiative 

from the same ministries funding TEFT. The industrial offensive program was initi-

ated to regenerate industrial activities in Østfold, a county with long industrial or 

manufacturing traditions. There has been mutual information exchange between 

these two initiatives, but no action has been taken from the ministerial level to coor-

dinate them. The Østfold industrial offensive is run regionally, governed by the firms 

themselves, and has stimulated a certain regional common attitude or collective sense 

of ”reindustrialization”. While the two initiatives operate in the ”same market”, they 

are deliberately kept apart, and while there is no competitive relationship between 

them, there are examples that TEFT firms move on for support in the industrial of-

fensive later, to some extent creating a program chain since the latter may support 

projects 8 times the size of TEFT.  

 

In sum, all institutions in Østfold regard TEFT as an additional, and for the firms va-

luable, program, but which is kept to some extent at arms’ length, since TEFT does 

not generate any financial benefits for the regional support system, not even in the 

medium or longer term follow up of the firms’ technological activities. Other pro-

grams than TEFT still dominate the regional scene and the firms’ attention. 

 

An interesting development took place in Eastern Agder county. The forerunner of 

TEFT, the DTS-program, created the so-called Agder model, the only county where 

DTS gave priority to a decentralized solution, and which resulted in a key role for the 
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regional Agder Research Foundation. When TEFT started, the specific funding for 

the this research foundation was removed, a decision taken on a ministerial level, 

signalling specifically that the four main research institutions in TEFT were the only 

ones to retain such a role. However, the TEFT attache worked deliberately through 

the Agder Research Foundation in Eastern Agder, and many visitaions to the firms 

were done collectively. Agder Research Foundation (recently restructured in a com-

bined set-up with the regional college into SENTEK, currently carries out visitations 

and pilot projects on behalf of TEFT. As SENTEK is also involved in other decen-

tralized, national programs, a certain level of regional coordination and explicit divi-

sion of labor is achieved.  

 

Concerning the relationship to the Eastern Agder business counsultancy, this devel-

oped more like in Østfold. Inititally this consultancy took part in visitations, and well 

established personal relations between this and the TEFT attache secured mutual be-

nefits from cooperation. But later this relationship ceased, and it became clear that 

the lack of generation of revenues in the consultancy resulted in diminishing con-

tacts, except in cases where their own activities vis-a-vis firms implied R&D activi-

ties.  

 

The county administration in Eastern Agder engaged in activities of mutual informa-

tion, and although relations to the TEFT attache were regarded as mutually benefi-

cial, the practical work was in general left to Agder Research Foundation (later 

SENTEK) and the business consultancy. 

 

The positive situation in Agder should also be viewed in a wider context. Since its 

start-up in 1984, Agder Research Foundation gave priority to play a key role in the 

business community, establishing business links in selected sectorial or technological 

areas. These institutionalized relations have been highly useful in channeling the 

TEFT activities into the very same network. The research foundation thus managed 

to create projects in TEFT. On the other hand, the relatively tight relations in Eastern 

Agder are also challenged by the FINN-program, a sectorially initiative by the Re-

search Council and the National Business Association (NHO), which is using proac-

tive consultants on a sectorial basis. The latent conflicts that are envisaged in this 

case, underline the importance of active coordination necessary where new proactive 
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initiatives enter into regions where there is a ”regional basis for collective action” in 

place. 

 

The attachees themselves refer to a number of typical barriers to cooperation, the 

main ones being different rules of the game for the different people and institutions, 

and a certain competitive situation between TEFT and many other initiatives. While 

the latter has been reduced over time, the following points still illustrate real barriers: 

 

• Lack of information and understanding about TEFT among the regional part-

ners (which of course relates to a possible lack of marketing information on 

the part of TEFT); 

• The attachees will need detailed information of programs which they shall 

promote, a condition which is generally not made; 

• As the number of attachees are limited, and their time is subject to priorities, 

interprogram and regional coordination, a proper attention to these issues is 

needed on an overall level, adjusting both resources and incentives for the at-

tachees; 

• Different cultures and modes of operation exist beween a proactive program 

like TEFT and the majority of programs being mostly reactive in nature; 

• Those programs which intend to exploit the apparatus of TEFT, will need to 

adapt their procedures and application criteria to those of the proactive mode 

of TEFT; 

• The financial transactions between the programs need to solved at program 

level, implying that a coherent set of incentives and expectations is diffused 

throughout all relevant and interdependent programs (based on information in 

TEFT 1997). 

 

In sum, TEFT represents several intentions, some of which are formally set up in ob-

jectives, goals and targets, and for which there exists a system of incentives and pro-

cedures. Some have not been translated into such formalized structures, and become 

victim of the motivations and interests of people involved. It is stated in the program 

documents that the TEFT attachees are defined as an independent part of the overall 

support system, but tasks and activities necessary to fulfill these, are not formalized, 
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and the attachees’ goal attainment are measured only to the extent that they achieve 

the firm level targets. The program and regional coordination is a secondary activity, 

often a precondition to reach the targeted number of visitiations in their area. We 

conclude that the intention of program and regional coordination is only partially, 

and even accidentally achieved, and that the link between national decentralized pro-

grams, in this case TEFT, and the regional (or county level) based structures and ini-

tiatives suffers from a systemic failure which needs to be alleviated if this coordina-

ting role vis-a-vis the regions shall be exploited to a significant extent.  
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An interpretation of the data presented so far in this paper, suggests that TEFT works 

well measured against its own logic. Although the results and impacts are not satis-

factory in all respects, key impacts have been achieved, like recurring procurement. 

This is even achieved with a higher financial participation on behalf of the firms than 

was foreseen. The level of activity corresponds in general to the targets, confirming 

TEFT as an essentially a volume oriented program. The distribution of visitations in 

eligible vrs non-eligible areas is satisfactory, although the distribution of TPs along 

the same dimension is skewed towards more centrally located firms.  

 

TEFT does not score as well on degrees of novelty to the firm represented 

by the TP, the level of increased R&D intensity and the firms’ assessment 

of the TP’s contribution to the strategic development of the firms. The key 

tool of TEFT, the proactive and independent attache, is seen as success-

ful, although also highly dependent on the personal skills and experience 

of the attache in question. The degree of concentration on the supply side 

is high, SINTEF being the main benefactor of TEFT funds. TEFT is a na-

tional program aimed at generating combined impacts on firm as well as 

the infrastructual level, and succeeds reasonably well with those firms 

engaging in TPs, and succeeds also in benefitting the supply side, al-

though behavioural changes in these institutions are still a mark below 

expectations.  

 

TEFT complies with the general ideas of recent innovation theory in the 

sense that the program is learning oriented (albeit towards learning by 

doing in the TPs and to some extent learning by exchanging in the at-

tache group), it is proactive and demand oriented in that it links up to the 

firms’ strategic situation. It is often argued that the TPs are often too 

small for lasting impacts on the firm level. However, this gives more im-

plications for developing appropriate tools for continous learning at the 
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firm level, rather than larger bugdets for TPs as is suggested for the next 

phase of TEFT. 

 

However, we do have some concerns with TEFT’s position in the wider 

landscape of the public support system and the regional dimension in this 

respect. In the vocabulary of our theoretical baseline as presented eear-

lier in this paper, this concerns the lack of contextual sensitivity. Since 

TEFT is a national program aimed essentially on firm level impacts, the 

regional dimension should not be the key for overall assessment. But 

TEFT is regionalizing the supply side of the national innovation system, 

indicating that the wider infrastructural impacts have not been consid-

ered to the extent necessary. But in some regions there are preconditions 

for developing innovation systems, also with the stimulus of TEFT. The 

emerging Agder model from the forerunner, DTS, was not considered in 

the programme, an example of the lack of contextual sensitivity. While it 

is highly legitimate for TEFT to concentrate on firm level impacts, a 

greater sensitivity to the stimulation of emerging systems on a regional 

level lower than what is represented by the selected R&D institutions is 

needed.  

 

This relates clearly to the dilemmas of Norwegian regional policy: Self 

sufficiency of R&D services in sparsely populated regions with low levels 

of agglomeration, critical mass and collective capacities cannot be the 

ideal model. Defining the 5 key urban areas as nexus in the overall inno-

vation system may therefore be necessary. But from the –80’s a certain 

level of investment in regional structures below this five-node system has 

taken place, and TEFT is not particularly sensitive to this. The challenge 

is therefore to stimulate firms to use the national system to their own 

benefit, but to alllow for and even stimulate more regionalized clusters 

and systems where this seems to have potential. 
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The regional dimension is also linked to the concept of coordination in the 

sense that TEFT is one of many initiatives representing the support sys-

tem for economic development and innovation. In TEFT, this coordination 

is implicitly left to the informal activities of the attachees, while national 

coordination is limited to generating interfaces with initiatives like 

FRAM and VARP.  

 

In analyzing these findings, the concept of coordination needs some clari-

fication. A valuable contribution is found in organization theory. Thomp-

son’s (1967) seminal work gives a useful typology for assessing the degree 

of interdependence, a precondition to assessing coordination needs. 

Thompson (1967:54-55) identifies three levels of interdependence:  

 

• Pooled interdependence: in which activities are interrelated only in 

that each one contributes to their overall (common) objective; 

• Sequential interdependence: which exists when there is a time de-

pendent relation between the activities;�

• Reciprocal interdependence: which is present to the degree that ac-

tivities relate to each other as both inputs and outputs.�

�

These levels of interdependence are interrelated in the way that reciprocal interde-

pendence exhibits also pooled and sequential interdependece, and activities with se-

quential interdependence also exhibit pooled interdependence.  

 

TEFTs position vis-a-vis other initiatives is not explicitly articulated in 

these terms, although a pooled interdependence exist with other initia-

tives in the research council’s program for Technology Transfer. This is 

also the weakest form of interdependence. The other forms exist to a 

lesser degree, at least as conceived in the program set up.  

 

Here coordination mechanisms enter the picture. Thompson attaches one 

key coordination mechanism to each level of interdependence: Pooled in-
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terdependence can be managed by standardization, sequential interde-

pendence by plans or schedules, and reciprocal interdependence by mu-

tual adustment. It seems clear that pooled interdependence should be 

handled by standardized components in all programs on the national 

level in PTT. Sequential interdependence is partly managed by the visita-

tion plans and by coordinated efforts to link e.g. FRAM and VARP with 

TEFT. Reciprocal interdependence is but left to the attachees ability to 

adjust informally on the regional level. 

 

This suggests on the one hand that interdependencies are attended to. 

But it also raises the fundamental question of degrees. Interdependence 

is a characteristic of systems, but it would be a misunderstanding to state 

that all components in a system are highly interdependent. The position 

and role of TEFT suggest far more that  it finds itself in a ORRVHO\�FRXSOHG�

V\VWHP�in which the links between the components are partially under- or 

unspecified, and where coordination mechanisms are not imperative. A 

next question is thus presented: To what extent is the regional level (or 

county) the appropriate for coordinating a bundle of national programs 

(as this bundle represents to some degree interdepencies)? This lends it-

self to the notion of UHJLRQDO�V\VWHP�RI�LQQRYDWLRQ, which in these terms 

may be seen as D�UHJLRQDO�QH[XV�RI�QDWLRQDOO\�DQG�UHJLRQDOO\�LQLWLDWHG�DF�

WLYLWLHV, where a minimum degree of collective action could increase the 

degree of coordination between the activities. But this again raises an-

other question: To what extent should these activities be tightly coordi-

nated, in so far as they may operate side by side in a loose system? 

Should TEFT, or other programs, be DYDLODEOH for the demand side to use, 

but not more, and thus reduce the degree of conflicts often typical for 

highly interdependent and coordinated systems? 

 

This relates to the wider question of the distribution and the interde-

pendence of knowledge and learning capacities in the innovation system: 
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”Coordination in the innovation system is crucial. In particular, the policy 

should develop relevant tools and institutions that will allow an adequate le-

vel of coordinated diversity in competences inside firms, research institutions, 

and financial institutions. The diversity of viable competences should be avai-

lable to economic agents so as to be activated when needed. This can be ex-

pected to increase the diversity of products and processes, and to create new 

research areas,….” (Cohendet and Llerena 1997). 

 

Cohendet and Llerena argue in their paper that diversity represents posi-

tive economic consequences, in line with evolutionary economic theory. 

Diversity is the basis on which selection mechanisms operate. Likewise, 

retention mechanisms structure the diversity in conservative ways. Selec-

tion and retention are therefore mechanisms that may be supported by 

public policy to achieve a degree and a form of diversity optimal for the 

learning and search processes so inherent in knowledge based develop-

ment.  

 

Another position taken by Cohendet and Llerena is on the issue of local 

systems of innovation: 

 

”… what matters in evolutionary theory is the complex interaction between 

technology and local contexts, which means that a local context is an entity 

playing a role in the process of creation and diffusion of technologies through 

specific learning mechanisms that mostly rely on the specific instituional 

framework of the local entity considered. Therefore, different local contexts 

due to different institutional frameworks will exhibit qualitatively different 

processes of innovation” (Cohendet and Llerena 1997). 

 

In this way, the institutional framework is essential, and in the context of TEFT, the 

concept and objective of infrastructure needs further clarification. Implicit in Cohen-

det’s and Llerena’s  arguments is the need for institutional or infrastructural diversity 

to allow for varieties of options, search behaviours and network structures to deve-

lop. As TEFT’s rationale is clearly linked to a definition of infrastructure that is very 



7()7��'LIIXVLQJ�WHFKQRORJ\�IURP�UHVHDUFK�LQVWLWXWHV�WR�60(V� ���
 

 

limited and represents a mechanism for retention of four selected R&D institutions, 

this seems contradictual. Smith (1997) argues that ”infrastructures can involve major 

network externalities, and they are often the place within a system where scale and 

scope economies are very significant”.  

 

Smith (ibid) defines infrastructure in the following way:  

 

”The economic infrastructure consists of largescale indivisible capital goods 

producing products or services that enter on a multi-user basis as inputs into 

most or all economic activities.” 

 

While it is thus possible to think of infrastructures as ”generic, multi-user, indivi-

sible, and enabling”, the knowledge infrastructure gains implicitly, but not necessari-

ly, a role as a public good. And while the TEFT objective to help disseminate resour-

ces from the knowledge capital stock in given R&D institutions seems legitimate, 

there are two other considerations that makes this troublesome. First, the infrastructu-

re in question is not only infrastructure, representing accumulated knowledge in-

vestments, but also private actors in the knowledge market place. The infrastructure 

has self interest. To some extent, TEFT itself represents an additional infrastructure 

since the capital stock is not freely accessible (due to the infrastructure’s need to sell, 

and due to market failures that are in themselves the rationale for TEFT). We cannot 

here conclude normatively in other ways than asking the following question: Does 

TEFT represent proper policy when the retention is aimed at giving significant ad-

vantages to a selected and (semi-) private infrastructure? 

 

Second, TEFT’s very rationale is to link the firms’ learning processes to 

the four major, national R&D institutions. Positive externalities in the 

local innovation systems are essentially by-products. Does organized self 

selection to the benefit of these institutions (or in particular one of them), 

represent costs to the, albeit often immature, local and regional systems 

where the firms innovate? And is TEFT reducing the diversity needed to 

enhance innovation processes thorugh the additional infrastructural sup-

port to the established, national system? These are questions we cannot 
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respond to in this paper, but will represent key dimensions for analysis in 

the national report, where the various policies and instruments are seen 

in a wider context. But a tentative conclusion is offered: 

 

TEFT’s firm level focus is legitimate, but needs to expand its concept of 
learning. Learning measured as recurring procurement seems too primi-
tive to guide the programme into its next stage. TEFT should be sensitive 
to the key role played by the R&D institutions participating in the pro-
gramme, but give far more attention to more regionalized emerging or ex-
isting systems that could even enhance the coordination and respond to 
the reciprocal interdepency between policies and institutions that often 
exist at this level. Hence the attachees, the key player in the programme, 
should be equipped both with competence to stimulate firms’ wider learn-
ing process as well as with powers to initiate and stimulate regional par-
ticipation, systems development and collective action that in sum would 
improve the decentralized coordination necessary in a state driven, cen-
tralized nation.  
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,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��0HWDO�SURGXFWV�

11/95 
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��0DFKLQHU\�

12/95 
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��(OHFWULFDO�DSSDUDWXV�

13/95 
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��,7�

14/95 
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��7H[WLOH�

15/95 
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��)RRG��EHYHUDJHV�DQG�WR�
EDFFR�

16/95 
.HLWK�6PLWK��(VSHQ�'LHWULFKV�DQG�6YHLQ�2ODY�1nV�
7KH�1RUZHJLDQ�1DWLRQDO�,QQRYDWLRQ�6\VWHP��$�VWXG\�RI�NQRZOHGJH�FUHDWLRQ��
GLVWULEXWLRQ�DQG�XVH�

17/95 
(ULF�,YHUVHQ�RJ�7URQG�(LQDU�3HGHUVHQ�PHG�KMHOS�DY�(UODQG�6NRJOL�RJ�.HLWK�6PLWK�
3RVWHQV�VWLOOLQJ�L�GHW�JOREDOH�LQIRUPDVMRQVVDPIXQQHW�L�HW�HNVSORUDWLYW�VWXGLXP�

 

1996 
1/96 
7RUH�6DQGYHQ�
$FTXLVLWLRQ�RI�WHFKQRORJ\�LQ�VPDOO�ILUPV�

2/96 
-RKDQ�+DXNQHV�
5	'�LQ�1RUZD\������¥�������$Q�RYHUYLHZ�RI�WKH�JUDQG�VHFWRUV�

 

1997 
1/97 
-RKDQ�+DXNQHV��3LP�GHQ�+HUWRJ�DQG�,DQ�0LOHV�
6HUYLFHV�LQ�WKH�OHDUQLQJ�HFRQRP\���LPSOLFDWLRQV�IRU�WHFKQRORJ\�SROLF\�



 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

III

2/97 
-RKDQ�+DXNQHV�DQG�&ULVWLDQR�$QWRQHOOL�
.QRZOHGJH�LQWHQVLYH�VHUYLFHV���ZKDW�LV�WKHLU�UROH"�

3/97 
+DQV�&��&KULVWHQVHQ�
$QGUHZ�9DQ�GH�9HQV�LQQRYDVMRQVVWXGLHU�RJ�0LQQHVRWD�SURJUDPPHW�

 

1998 
A-01-1998 
)LQQ��UVWDYLN�DQG�6YHLQ�2ODY�1nV�
,QVWLWXWLRQDO�PDSSLQJ�RI�WKH�1RUZHJLDQ�QDWLRQDO�V\VWHP�RI�LQQRYDWLRQ��

A-02-1998 
$UQH�,VDNVHQ�RJ�1LOV�+HQULN�6ROXP�
,QQRYDVMRQVVWUDWHJLHU�IRU�$XVW�$JGHU��,QQVSLOO�WLO�6WUDWHJLVN�1�ULQJVSODQ�

A-03-1998 
(UODQG�6NRJOL�
.QRZOHGJH�,QWHQVLYH�%XVL�QHVV�6HUYLFHV��$�6HFRQG�1DWLRQDO�.QRZOHGJH�,QIUD�
VWUXFWXUH"�

A-04-1998 
(UODQG�6NRJOL�
2IIVKRUH�HQJLQHHULQJ�FRQVXOWLQJ�DQG�LQQRYDWLRQ�

A-05-1998 
6YHLQ�2ODY�1nV��$QGHUV�(NHODQG�RJ�-RKDQ�+DXNQHV�
)RUPHOO�NRPSHWDQVH�L�QRUVN�DUEHLGVOLY������������1RHQ�IRUHO�SLJH�UHVXOWDWHU�
IUD�DQDO\VHU�DY�GH�QRUVNH�V\VVHOVHWWLQJVILOHQH�

A-06-1998 
7URQG�(LQDU�3HGHUVHQ�
0DFKLQH�WRRO�VHUYLFHV�DQG�LQQRYDWLRQ�

A-07-1998 
5RDU�6DPXHOVHQ�
*HRJUDSKLF�,QIRUPDWLRQ�7HFKQRORJ\�6HUYLFHV�DQG�WKHLU�5ROH�LQ�&XVWRPHU�,Q�
QRYDWLRQ�

A-08-1998 
1LOV�+HQULN�6ROXP�
)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD�

A-09-1998 
7KRU�(JLO�%UDDGODQG�
,QQRYDWLRQ�FDSDELOLWLHV�LQ�VRXWKHUQ�DQG�QRUWKHUQ�1RUZD\�

A-10-1998 
)LQQ��UVWDYLN�DQG�6YHLQ�2ODY�1nV�
7KH�1RUZHJLDQ�,QQRYDWLRQ�&ROODERUDWLRQ�6XUYH\�

 



IV 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

1999 
A-01-1999 
-RKDQ�+DXNQHV�
�NRQRPLVN�DQDO\VH�DY�WMHQHVWHQ�ULJHU��8WIRUGULQJHU�WLO�GDWDJUXQQODJHW�

A-02-1999 
6YHQG�2WWR�5HP�H�
5XVKLQJ�WR�5(*,11��7KH�HYROXWLRQ�RI�D�VHPL�LQVWLWXWLRQDO�DSSURDFK�

A-03-1999 
6YHQG�2WWR�5HP�H�
7()7��'LIIXVLQJ�WHFKQRORJ\�IURP�UHVHDUFK�LQVWLWXWHV�WR�60(V�

 
 



 

I 
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1994 

01/94  
.HLWK�6PLWK� 
1HZ�GLUHFWLRQV�LQ�UHVHDUFK�DQG�WHFKQRORJ\�SROLF\��,GHQWLI\LQJ�WKH�NH\�LVVXHV 

02/94  
6YHLQ�2ODY�1nV�RJ�9HPXQG�5LLVHU� 
)R8�L�QRUVN�Q�ULQJVOLY���������� 

03/94  
(ULN�6��5HLQHUW� 
&RPSHWLWLYHQHVV�DQG�LWV�SUHGHFHVVRUV�¥�D�����\HDU�FURVV�QDWLRQDO�SHUVSHFWLYH 

04/94  
6YHLQ�2ODY�1nV��7RUH�6DQGYHQ�RJ�.HLWK�6PLWK� 
,QQRYDVMRQ�RJ�Q\�WHNQRORJL�L�QRUVN�LQGXVWUL��(Q�RYHUVLNW 

05/94 
$QGHUV�(NHODQG� 
)RUVNHUPRELOLWHW�L�Q�ULQJVOLYHW�L����� 

06/94  
+HLGL�:LLJ�RJ�$QGHUV�(NHODQG� 
1DWXUYLWHUQHV�NRQWDNW�PHG�DQGUH�VHNWRUHU�L�VDPIXQQHW 

07/94  
6YHLQ�2ODY�1nV� 
)RUVNQLQJV��RJ�WHNQRORJLVDPDUEHLG�L�QRUVN�LQGXVWUL 

08/94  
+HLGL�:LLJ�RJ�$QGHUV�(NHODQG� 
)RUVNHUPRELOLWHW�L�LQVWLWXWWVHNWRUHQ�L����� 

09/94  
-RKDQ�+DXNQHV�
0RGHOOLQJ�WKH�PRELOLW\�RI�UHVHDUFKHUV 

10/94 
.HLWK�6PLWK� 
,QWHUDFWLRQV�LQ�NQRZOHGJH�V\VWHPV��)RXQGDWLRQV��SROLF\�LPSOLFDWLRQV�DQG�HP�
SLULFDO�PHWKRGV 

11/94 
(ULN�6��5HLQHUW� 
7MHQHVWHVHNWRUHQ�L�GHW��NRQRPLVNH�KHOKHWVELOGHW 

12/94  
(ULN�6��5HLQHUW�DQG�9HPXQG�5LLVHU� 
5HFHQW�WUHQGV�LQ�HFRQRPLF�WKHRU\�¥�LPSOLFDWLRQV�IRU�GHYHORSPHQW�JHRJUDSK\ 



II 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

13/94  
-RKDQ�+DXNQHV�
7MHQHVWH\WHQGH�Q�ULQJHU�¥��NRQRPL�RJ�WHNQRORJL 

14/94  
-RKDQ�+DXNQHV�
7HNQRORJLSROLWLNN�L�GHW�QRUVNH�VWDWVEXGVMHWWHW 

15/94  
(ULN�6��5HLQHUW� 
$�6FKXPSHWHULDQ�WKHRU\�RI�XQGHUGHYHORSPHQW�¥�D�FRQWUDGLFWLRQ�LQ�WHUPV" 

16/94  
7RUH�6DQGYHQ�
8QGHUVWDQGLQJ�5	'�SHUIRUPDQFH��$�QRWH�RQ�D�QHZ�2(&'�LQGLFDWRU 

17/94  
2ODY�:LFNHQ� 
1RUVN�ILVNHULWHNQRORJL�¥�SROLWLVNH�PnO�L�P�WH�PHG�UHJLRQDOH�NXOWXUHU 

18/94  
%M�UQ�$VKHLP� 
5HJLRQDOH�LQQRYDVMRQVV\VWHP��7HNQRORJLSROLWLNN�VRP�UHJLRQDOSROLWLNN 

19/94  
(ULN�6��5HLQHUW� 
+YRUIRU�HU��NRQRPLVN�YHNVW�JHRJUDILVN�XMHYQW�IRUGHOW" 

20/94  
:LOOLDP�/D]RQLFN� 
&UHDWLQJ�DQG�H[WUDFWLQJ�YDOXH��&RUSRUDWH�LQYHVWPHQW�EHKDYLRXU�DQG�HFRQRPLF�
SHUIRUPDQFH 

21/94 
2ODY�:LFNHQ� 
(QWUHSUHQ�UVNDS�L�0�UH�RJ�5RPVGDO��(W�KLVWRULVN�SHUVSHNWLY 

22/94  
(VSHQ�'LHWULFKV�RJ�.HLWK�6PLWK� 
)LVNHULQ�ULQJHQV�WHNQRORJL�RJ�GHQV�UHJLRQDOH�IRUDQNULQJ 

23/94 
:LOOLDP�/D]RQLFN�DQG�0DU\�2ª6XOOLYDQ� 
6NLOO�IRUPDWLRQ�LQ�ZHDOWK\�QDWLRQV��2UJDQL]DWLRQDO�HYROXWLRQ�DQG�HFRQRPLF�
FRQVHTXHQFHV 

 

1995 

01/95  
+HLGL�:LLJ�DQG�0LFKHOOH�:RRG� 
:KDW�FRPSULVHV�D�UHJLRQDO�LQQRYDWLRQ�V\VWHP"�$Q�HPSLULFDO�VWXG\ 

02/95  
(VSHQ�'LHWULFKV� 
$GRSWLQJ�D�©KLJK�WHFKª�SROLF\�LQ�D�©ORZ�WHFKª�LQGXVWU\��7KH�FDVH�RI�DTXDFXOWXUH 



 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

III

03/95  
%M�UQ�$VKHLP� 
,QGXVWULDO�'LVWULFWV�DV�©OHDUQLQJ�UHJLRQVª��$�FRQGLWLRQ�IRU�SURVSHULW\ 

04/95  
$UQH�,VDNVHQ� 
0RW�HQ�UHJLRQDO�LQQRYDVMRQVSROLWLNN�IRU�1RUJH 

 

1996 

01/96 
$UQH�,VDNVHQ�P��IO�� 
1\VNDSQLQJ�RJ�WHNQRORJLXWYLNOLQJ�L�1RUG�1RUJH��(YDOXHULQJ�DY�17�SURJUDP�
PHW 

01/96 - NRUW 
$UQH�,VDNVHQ�P��IO�� 
1%��.RUWYHUVMRQ 
1\VNDSQLQJ�RJ�WHNQRORJLXWYLNOLQJ�L�1RUG�1RUJH��(YDOXHULQJ�DY�17�SURJUDP�
PHW 

02/96  
6YHLQ�2ODY�1nV� 
+RZ�LQQRYDWLYH�LV�1RUZHJLDQ�LQGXVWU\"�$Q�LQWHUQDWLRQDO�FRPSDULVRQ 

03/96  
$UQH�,VDNVHQ� 
/RFDWLRQ�DQG�LQQRYDWLRQ��*HRJUDSKLFDO�YDULDWLRQV�LQ�LQQRYDWLYH�DFWLYLW\�LQ�
1RUZHJLDQ�PDQXIDFWXULQJ�LQGXVWU\ 

04/96 
7RUH�6DQGYHQ�
7\SRORJLHV�RI�LQQRYDWLRQ�LQ�VPDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV�LQ�1RUZD\ 

05/96  
7RUH�6DQGYHQ�
,QQRYDWLRQ�RXWSXWV�LQ�WKH�1RUZHJLDQ�HFRQRP\��+RZ�LQQRYDWLYH�DUH�VPDOO�ILUPV�
DQG�PHGLXP�VL]HG�HQWHUSULVHV�LQ�1RUZD\� 

06/96 
-RKDQ�+DXNQHV�DQG�,DQ�0LOHV� 
6HUYLFHV�LQ�(XURSHDQ�,QQRYDWLRQ�6\VWHPV��$�UHYLHZ�RI�LVVXHV 

07/96  
-RKDQ�+DXNQHV�
,QQRYDWLRQ�LQ�WKH�6HUYLFH�(FRQRP\ 

08/96 
7HUMH�1RUG�RJ�7URQG�(LQDU�3HGHUVHQ� 
(QGULQJ�L�WHOHNRPPXQLNDVMRQ���XWIRUGULQJHU�IRU�1RUJH 

09/96  
+HLGL�:LLJ� 
$Q�HPSLULFDO�VWXG\�RI�WKH�LQQRYDWLRQ�V\VWHP�LQ�)LQPDUN  



IV 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

10/96 
7RUH�6DQGYHQ�
7HFKQRORJ\�DFTXLVLWLRQ�E\�60(ªV�LQ�1RUZD\ 

11/96 
0HWWH�&KULVWLDQVHQ��.LP�0�OOHU�-�UJHQVHQ�DQG�.HLWK�6PLWK� 
,QQRYDWLRQ�3ROLFLHV�IRU�60(V�LQ�1RUZD\ 

12/96 
(YD�1�VV�.DUOVHQ��.HLWK�6PLWK�DQG�1LOV�+HQULN�6ROXP� 
'HVLJQ�DQG�,QQRYDWLRQ�LQ�1RUZHJLDQ�,QGXVWU\ 

13/96 
%M�UQ�7��$VKHLP�DQG�$UQH�,VDNVHQ� 
/RFDWLRQ��DJJORPHUDWLRQ�DQG�LQQRYDWLRQ��7RZDUGV�UHJLRQDO�LQQRYDWLRQ�V\VWHPV�
LQ�1RUZD\" 

14/96 
:LOOLDP�/D]RQLFN�DQG�0DU\�2ª6XOOLYDQ� 
6XVWDLQHG�(FRQRPLF�'HYHORSPHQW 

15/96 
(ULF�,YHUVHQ�RJ�7URQG�(LQDU�3HGHUVHQ� 
3RVWHQV�VWLOOLQJ�L�GHW�JOREDOH�LQIRUPDVMRQVDPIXQQHW��HW�HNVSORUDWLYW�VWXGLXP 

16/96 
$UQH�,VDNVHQ� 
5HJLRQDO�&OXVWHUV�DQG�&RPSHWLWLYHQHVV��WKH�1RUZHJLDQ�&DVH 

 

1997 

01/97 
6YHLQ�2ODY�1nV�DQG�$UL�/HSSmODKWL� 
,QQRYDWLRQ��ILUP�SURILWDELOLW\�DQG�JURZWK 

02/97 
$UQH�,VDNVHQ�DQG�.HLWK�6PLWK� 
,QQRYDWLRQ�SROLFLHV�IRU�60(V�LQ�1RUZD\��$QDO\WLFDO�IUDPHZRUN�DQG�SROLF\�RS�
WLRQV 

03/97 
$UQH�,VDNVHQ� 
5HJLRQDO�LQQRYDVMRQ��(Q�Q\�VWUDWHJL�L�WLOWDNVDUEHLG�RJ�UHJLRQDOSROLWLNN 

04/97 
(UUNR�$XWLR��(VSHQ�'LHWULFKV��.DUO�)�KUHU�DQG�.HLWK�6PLWK� 
,QQRYDWLRQ�$FWLYLWLHV�LQ�3XOS��3DSHU�DQG�3DSHU�3URGXFWV�LQ�(XURSH 

05/97 
5LQDOGR�(YDQJHOLVWD��7RUH�6DQGYHQ��*HRUJLR�6LULOOL�DQG�.HLWK�6PLWK� 
,QQRYDWLRQ�([SHQGLWXUHV�LQ�(XURSHDQ�,QGXVWU\ 

 

 



 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

V

1998 

R-01-1998 
$UQH�,VDNVHQ� 
5HJLRQDOLVDWLRQ�DQG�UHJLRQDO�FOXVWHUV�DV�GHYHORSPHQW�VWUDWHJLHV�LQ�D�JOREDO�
HFRQRP\ 

R-02-1998 
+HLGL�:LLJ�DQG�$UQH�,VDNVHQ� 
,QQRYDWLRQ�LQ�XOWUD�SHULSKHUDO�UHJLRQV��7KH�FDVH�RI�)LQQPDUN�DQG�UXUDO�DUHDV�
LQ�1RUZD\ 

R-03-1998 
:LOOLDP�/D]RQLFN�DQG�0DU\�2ª6XOOLYDQ� 
&RUSRUDWH�*RYHUQDQFH�DQG�WKH�,QQRYDWLYH�(FRQRP\��3ROLF\�LPSOLFDWLRQV 

R-04-1998 
5DMQHHVK�1DUXOD� 
6WUDWHJLF�WHFKQRORJ\�DOOLDQFHV�E\�(XURSHDQ�ILUPV�VLQFH�������TXHVWLRQLQJ�LQWH�
JUDWLRQ" 

R-05-1998 
5DMQHHVK�1DUXOD� 
,QQRYDWLRQ�WKURXJK�VWUDWHJLF�DOOLDQFHV��PRYLQJ�WRZDUGV�LQWHUQDWLRQDO�SDUWQHU�
VKLSV�DQG�FRQWUDFWXDO�DJUHHPHQWV 

R-06-1998 
6YHLQ�2ODY�1nV�HW�DO�� 
)RUPDO�FRPSHWHQFLHV�LQ�WKH�LQQRYDWLRQ�V\VWHPV�RI�WKH�1RUGLF�FRXQWULHV��$Q�
DQDO\VLV�EDVHG�RQ�UHJLVWHU�GDWD 

R-06-1998 
6YHQG�2WWR�5HP�H�RJ�7KRU�(JLO�%UDDGODQG� 
,QWHUQDVMRQDOW�HUIDULQJV�JUXQQODJ�IRU�WHNQRORJL��RJ�LQQRYDVMRQVSROLWLNN��UHOH�
YDQWH�LPSOLNDVMRQHU�IRU�1RUJH 

R-07-1998 
6YHLQ�2ODY�1nV� 
,QQRYDVMRQ�L�1RUJH��(Q�VWDWXVUDSSRUW 

R-09-1998 
)LQQ��UVWDYLN� 
,QQRYDWLRQ�UHJLPHV�DQG�WUDMHFWRULHV�LQ�JRRGV�WUDQVSRUW 

R-10-1998 
+��:LLJ�$VOHVHQ��7��*U\WOL��$��,VDNVHQ��%��-RUGIDOG��2��/DQJHODQG�RJ�2��5��6SLOOLQJ� 
6WUXNWXU�RJ�G\QDPLNN�L�NXQQVNDSVEDVHUWH�Q�ULQJHU�L�2VOR 

R-11-1998 
-RKDQ�+DXNQHV�
*UXQQIRUVNQLQJ�RJ��NRQRPLVN�YHNVW��,NNH�LQVWUXPHQWHOO�NXQQVNDS� 

R-12-1998 
-RKDQ�+DXNQHV�
'\QDPLF�LQQRYDWLRQ�V\VWHPV��'R�VHUYLFHV�KDYH�D�UROH�WR�SOD\" 



VI 

STEP 
Studier i teknologi, innovasjon og økonomisk politikk 

R-13-1998 
-RKDQ�+DXNQHV�
6HUYLFHV�LQ�,QQRYDWLRQ�¥�,QQRYDWLRQ�LQ�6HUYLFHV 

R-14-1998 
(ULF�,YHUVHQ��.HLWK�6PLWK�DQG�)LQQ��UVWDYLN� 
,QIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\�LQ�LQWHUQDWLRQDO�SROLF\�GLVFXV�
VLRQV 

R-15-1998 
-RKDQ�+DXNQHV� 
1RUZHJLDQ�,QSXW�2XWSXW�&OXVWHUV�DQG�,QQRYDWLRQ�3DWWHUQV 

 

1999 

R-01-1999 
+HLGL�:LLJ�$VOHVHQ��7KRU�(JLO�%UDDGODQG��.HLWK�6PLWK�DQG�)LQQ��UVWDYLN� 
(FRQRPLF�DFWLYLW\�DQG�WKH�NQRZOHGJH�LQIUDVWUXFWXUH�LQ�WKH�2VOR�UHJLRQ 

R-02-1999 
$UQH�,VDNVHQ��UHG��� 
5HJLRQDOH�LQQRYDVMRQVV\VWHPHU��,QQRYDVMRQ�RJ�O�ULQJ�L����UHJLRQDOH�
Q�ULQJVPLOM�HU 

 





 

 

6WRUJDWHQ����1������2VOR��1RUZD\�
7HOHSKRQH���������������

)D[����������������

:HE��KWWS���ZZZ�VWHS�QR��
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�
67(3�JUXSSHQ�EOH�HWDEOHUW�L������IRU�n�IRUV\QH�
EHVOXWQLQJVWDNHUH�PHG�IRUVNQLQJ�NQ\WWHW�WLO�DOOH�

VLGHU�YHG�LQQRYDVMRQ�RJ�WHNQRORJLVN�HQGULQJ��PHG�
V UOLJ�YHNW�Sn�IRUKROGHW�PHOORP�LQQRYDVMRQ��
¡NRQRPLVN�YHNVW�RJ�GH�VDPIXQQVPHVVLJH�
RPJLYHOVHU��%DVLV�IRU�JUXSSHQV�DUEHLG�HU�

HUNMHQQHOVHQ�DY�DW�XWYLNOLQJHQ�LQQHQ�YLWHQVNDS�RJ�
WHNQRORJL�HU�IXQGDPHQWDO�IRU�¡NRQRPLVN�YHNVW��'HW�
JMHQVWnU�OLNHYHO�PDQJH�XO¡VWH�SUREOHPHU�RPNULQJ�
KYRUGDQ�SURVHVVHQ�PHG�YLWHQVNDSHOLJ�RJ�

WHNQRORJLVN�HQGULQJ�IRUO¡SHU��RJ�KYRUGDQ�GHQQH�
SURVHVVHQ�InU�VDPIXQQVPHVVLJH�RJ�¡NRQRPLVNH�
NRQVHNYHQVHU��)RUVWnHOVH�DY�GHQQH�SURVHVVHQ�HU�DY�
VWRU�EHW\GQLQJ�IRU�XWIRUPLQJHQ�RJ�LYHUNVHWWHOVHQ�DY�

IRUVNQLQJV���WHNQRORJL��RJ�LQQRYDVMRQVSROLWLNNHQ���
)RUVNQLQJHQ�L�67(3�JUXSSHQ�HU�GHUIRU�VHQWUHUW�
RPNULQJ�KLVWRULVNH��¡NRQRPLVNH��VRVLRORJLVNH�RJ�
RUJDQLVDWRULVNH�VS¡UVPnO�VRP�HU�UHOHYDQWH�IRU�GH�

EUHGH�IHOWHQH�LQQRYDVMRQVSROLWLNN�RJ�¡NRQRPLVN�
YHNVW���
�
�
7KH�67(3�JURXS�ZDV�HVWDEOLVKHG�LQ������WR�VXSSRUW�

SROLF\�PDNHUV�ZLWK�UHVHDUFK�RQ�DOO�DVSHFWV�RI�
LQQRYDWLRQ�DQG�WHFKQRORJLFDO�FKDQJH��ZLWK�SDUWLFXODU�
HPSKDVLV�RQ�WKH�UHODWLRQVKLSV�EHWZHHQ�LQQRYDWLRQ��
HFRQRPLF�JURZWK�DQG�WKH�VRFLDO�FRQWH[W��7KH�EDVLV�

RI�WKH�JURXS·V�ZRUN�LV�WKH�UHFRJQLWLRQ�WKDW�VFLHQFH��
WHFKQRORJ\�DQG�LQQRYDWLRQ�DUH�IXQGDPHQWDO�WR�
HFRQRPLF�JURZWK��\HW�WKHUH�UHPDLQ�PDQ\�XQUHVROYHG�
SUREOHPV�DERXW�KRZ�WKH�SURFHVVHV�RI�VFLHQWLILF�DQG�

WHFKQRORJLFDO�FKDQJH�DFWXDOO\�RFFXU��DQG�DERXW�KRZ�
WKH\�KDYH�VRFLDO�DQG�HFRQRPLF�LPSDFWV��5HVROYLQJ�
VXFK�SUREOHPV�LV�FHQWUDO�WR�WKH�IRUPDWLRQ�DQG�
LPSOHPHQWDWLRQ�RI�VFLHQFH��WHFKQRORJ\�DQG�

LQQRYDWLRQ�SROLF\��7KH�UHVHDUFK�RI�WKH�67(3�JURXS�
FHQWUHV�RQ�KLVWRULFDO��HFRQRPLF��VRFLDO�DQG�
RUJDQLVDWLRQDO�LVVXHV�UHOHYDQW�IRU�EURDG�ILHOGV�RI�
LQQRYDWLRQ�SROLF\�DQG�HFRQRPLF�JURZWK� 

 


